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Here is a scene typical of those in 
countless plants where finishing opera- 
tions are carried on. A bench, a wheel, 
Lea Compound or Learok and a skilled 
workman deburring, polishing or buff- 
ing a piece by a method devised with 
the help of the Lea Technical Staff. 


Yes, the proper finishing of metals and 
non-metals calls for a thorough knowl- 
edge of the behavior of materials dur- 
ing the various finishing operations. It 
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WATERBURY 86, CONNECTICUT 
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q 


. . cast aluminum plates — 


calls for the 
finishing . . 

in buffing. 

It is here that LEA fits into the picture. 
We have the “greaseless” and “no free 
grease’ compositions — lots of dif 
ferent grades, but it is on our technical 
service and sound recommendations 
that we have built and are maintaining 
our reputation as “Authorities on Finish 


ing Operations.” 


broadest experience in 
. in burring, in polishing 


Methods and Compositions 
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Over 20,000,000 Man-Hours of Labor, and $40,000,000 of 
Tax-Payers money has been saved by the efforts of CLEPO 


Service Men Cooperating with Manufacturing Concerns 
during the War. 


R.R.SIZELOVE 


These experienced technical men will give you 
the same assistance during this critical period of 
reconversion thereby GETTING YOUR PLANT 
INTO OPERATION FASTER saving you many 


Man-hours and Dollars on peacetime products. 
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FREDERICK GUMM CHEMICAL COMPANY, In: 
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Chemical Stoneware Offers Many 
Advantages to Metal Finishers 


Investigate acid-proof chemical stoneware for han- 
dling corrosive liquids used in cleaning, plating and 
finishing metal products— particularly for vessels of 
large size and complicated shapes to which other 
materials are not usually suited. 

Stoneware pickling and plating tanks, storage 
vessels, piping, valves and pumps made by General 
Ceramics are impervious to all types of corrosive 
liquids used in metal finishing, with the exception of 
hydrofluoric acid. They have no seams or joints, have 
high mechanical strength, are easy to clean. 

General Ceramics can furnish many of the acid- 
handling stoneware items you need right from stock 
and, on special items, is prepared to function from 
blueprint to finished product, to your individual 





requirements. 

Check over the titles of bulletins listed at the right. 
Any that apply to your problems will be sent to you 
without obligation. Write for them on your business 
letterhead. 
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CHEMicaL EquipMENT 
BUFFALO: 610 Jackson Bldg. CHICAGO: 20 N. Wacker Drive 
LOS ANGELES: 415 So. Central Ave. PORTLAND: 3019 N.E. 26th Ave. 


e 
NEW YORK: 30 Broad Street * SEATTLE: 1411 Fourth Ave. * SAN FRANCISCO: 598 Monadnock Bldg. C AL) 
TACOMA: 417 Tacoma Bldg. * HOUSTON: 2015 Second National Bank Bldg. era 1C$ 
MONTREAL: Canada Cement Bldg. * TORONTO: Richardson Agencies, Ltd., 454 King St., West 


VANCOUVER, B.C.: Willard Equipment Ltd., 860 Beach Ave. AND STEATITE CORP. 


CHEMICAL EQUIPMENT 
DIVISION 


KEASBEY, NEW JERSEY 













in addition to the manufacturing facilities of the Chemical Equipment Division those of the Insulator 
Division are also available for handling ceramic problems in all branches of industry. General 
Ceramics & Steatite Corporation is therefore able to offer service covering all industrial appli- 












cations of ceramic products. 
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Aud Now Che Peace 


The gods of war have had their fill. After six years of the 
plague, there now exists in all our hearts a thankfulness too pro- 
found for expression in further celebration. The metal finishing 
industry worked hard for this day and, although it will be some 
time before the awe-inspiring magnitude of its contribution to 
the downfall of the aggressors will be permitted to be made 
known, the successful development of a surprisingly large num- 
ber of new weapons of destruction and defense was made pos- 
sible only through the employment of plating techniques. 


We have been bedeviled by unworkable specifications, un- 
precedented shortages of labor and materials, overwhelming 
paper work, unreasonable bureaucracy, unattainable production 
requirements and unpredictable changes in plans, but the in- 
dustry has met each of these situations with a resourcefulness 
of which we can be understandably proud. All that, however, 
is water under the bridge. 





Now we are again engaged in production of civilian needs 
and must be prepared to meet a new series of problems. Waste 
and inefficiency, which were formerly accepted on the grounds 
of military necessity, will be intolerable in a competitive market. 
Uncle Sam is no longer footing the bill. On the other hand, the 
strict inspection, which was probably the greatest factor con- 
tributing to high rejection rates, no longer confronts the finisher 
engaged in peacetime production. 


The removal of governmental quality control should not be 
the signal for deterioration of standards. There will be a great 
temptation, of course, but we must never lose sight of the fact 
that the successful future of our industry depends on the main- 
tenance of the high standards set by its largest customer during 
the last four years. Purchasers of finishing services have had a 
taste of quality and will continue to expect it henceforth. 
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ETCHING STEEL WITH OXALIC ACID BEFOR 
INDUSTRIAL CHROMIUM PLATING* 


New Pre-treatment for *“‘Hard” 


| PIS well known to platers everywhere that 

steel to be “hard” chromium plated must 
first be etched, if a smooth chromium deposit 
with maximum adhesion to the basis metal is 
to be obtained. The functions of etching, in 
so fk as they are understood, seem to be 


three: 


1. To remove foreign material, such as 
rust or oxides and embedded polishing 
grit, from the surface to be plated and 
thus to expose a completely clean metal 
surface. The importance of cleanliness 
needs no emphasis to a plater. 

lo strip off the outermost skin of 
severely worked basis metal before plat 
ing. Surfaces to be “hard” chromium 
plated usually are finished by mechani 
eal means such as polishing, buffing, 
erinding, turning, or some combination 
of these operations before they enter 
the plating room. In the process of me- 
chanical finishing, there is a_ strong 
tendency towards formation of a supe! 
ficial layer of highly stressed, severely 
worked metal. This layer provides a 
weak bond for the chromium deposit 
and is likely to result in deficient coat- 
ing adhesion if not removed. 


lo minutely roughen the surface to be 
plated. The microscopic roughening of 


steel surfaces that occurs in the usual 


methods of etching prior to “hard 
chromium plating results in a marked 
increase of surface area at the interface 
between the basis metal and the subse 
quently applied chromium deposit, thus 
increasing the forces of adhesion. (The 
beneficial effect of such surface rough 
ening, of course, applies only within 


] ' 
Himits.) 


Whatever may. be the 


ittached to these or other functions of the 


relative importance 


re-plating etch, the practical necessity for 


eflective etching is apparent in the plating 


ind is but rarely overlooked 


Etching Methods 


\ number of methods for etching prior to 
industrial type chromium plating have been 


developed and are in commercia! use 


Among 
these may be cited immersion in hydrochloric 


) , 
acid, anodn 


treatment in sulfuric acid, and 
anodic treatment in a chromic acid solution 
or in the plating bath itself. The hydrochloric 
icid immersion etch generally is held in low 
repute. The etch itself is slow and non- 


uniform in attack, parts treated in it are very 


{pplication N 952813.) 


By G. R. MAKEPEACE 


Menasco Mfg. Co. 


subject to rusting after the water rinse before 
plating, the rinse must be thorough to avoid 
plating bath contamination, and the deposit 
adhesion obtained through its use is claimed 
to be poor. From the standpoint of effective- 
ness, the sulfuric acid anodic etch leaves 
little to be desired. Metal attack is rapid 
and quite uniform, oxides and foreign matter 
on or in the basis metal surface are rapidly 
removed, and a satisfactory degree of micro- 
scopic roughness is developed. Chromium 
deposits are readily produced in a smooth 
and entirely acceptable form on a_ sulfuric 
acid etched steel surface and show excellent 
adhesion to the basis metal. The usefulness 
of the sulfuric acid etch is limited, however, 
because of the handling difficulties it pre- 
sents in the processing of large parts. The 
sulfuric acid solution employed is rather 
concentrated and is highly destructive to the 
plater’s clothing and to his skin tissue, should 
it be dripped or splashed on his person. Fur- 
thermore, it must be washed thoroughly from 
the etched parts before they enter the plating 
bath to avoid unbalancing the latter. This 
in itself often is no small task, and the 
handling necessitated increases the personal 
hazard in the use of the sulfuric acid etch. 
After rinsing, the parts must be transferred 
quickly to the plating bath or rusting will 
occur. With large parts this, too, sometimes 
is a problem. 

The hazards of the sulfuric acid etch and 
the inconvenience in the processing cycle. it 
entails by necessitating a careful rinse be- 
tween the etching and the plating operations 
have led to wide adoption of a third etching 
process consisting of anodic treatment in a 
chromic acid solution or in the chromium 
plating solution itself. This etching process 
(U.S. Patent No. 1.645.927, 


has obvious advantages in that it permits 


issued in 1927) 


elimination of a rinse between the etching 
and the plating operations and avoids all 
possibility of contamination of the plating 
bath by the etching solution. The method, 
however, suffers from certain shortcomings. I 
the etching is done in the plating tank. the 
plating solution slowly becomes  contami- 
nated with iron and eventually must be dis- 
carded due to a decrease in its conductivity. 
If a separate etching solution is made up, 
a considerable cost factor enters, since 
chromic acid is quite expensive and since the 
effective life of such an etching bath is 
limited. More importantly still, the etching 
action of chromic acid is rather slow on 
many steels. Where a pronounced etch is 
not required, an anodic treatment in the 


chromic acid solution of only a minute or so 
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Chromium Plating Shows Important Advantages 


duration often is adequate. In 
however, much more severe attack is requir 
if a subsequent smooth deposit of chromiy 
free from nodulation is to be obtained. 
tracted etching has been found neces 
particularly in the case of heat-treated chy 
mium-molybdenum steels such as are wid 
It has be 


common practice to etch parts made of th 


used in aircraft manufacture. 


steels for as long as 10 to 20 minutes prior 
plating. When such long etching times g 
used, the etching tank becomes a producti 
bottleneck. 


sumption in the anodic chromic acid et 


What is more, the current 


process is very high, ranging from |] 

amperes per square inch of surface et 
When an etching period of, say, 15 mi 
is used, the percentage consumed ir 
chromic acid etching process of the low 
age d.c. power available to a chromium | 
ing shop may amount to as much as 10) 
its total power capacity. Obviously, this 
an unreasonable price to pay merely fo 

venience in parts handling. 


Requirements 


Some years ago, a program was est ablis 
at Menasco Mfg. Co. which had as its | 
pose the development of a pre-plating t 
ment for industrial chromium deposition 
would combine the convenience of the ai 
chromic acid etch with the speedy effe: 
ness of the anodic sulfurie acid process 
requirements for the new etching 
and process were to include: 

1. Sufficient compatability with th: 
solution to permit direct tra 
etched parts to the plating tar 
an intervening water rinse 
Rapid operation and full eff 

on all types of low and me 
steels. 
Low consumption of electri 
Low enough corrosive acti 
absence of current flow to pe 
tain amount of delay in 
parts from the etch to 
solution. 
High rust-removing activity 
Non-destructiveness to clot! 
skin tissue. 
Freedom from objectionabl 
serious health hazards, 
Low cost both per gallon 
and per square foot of su! 
Operation with readily avail 
ment and preparation fro 
materials. 
10. Ease of maintenance and ¢ 
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Oxalic Acid Etching 


of the above requirements. In brief 


7 


trealment at room tem- 
solution of oxalic acid 
ng added wetting agent. In plating 
a water solution containing 12 


per gallon of oxalic acid (Technical 


plastic, asphalt or almost any 


commonly used by 


else, more conven- 
igitated with an air hose for a few 
part of its preparation. After the 
is dissolved, a small amount of a to he etched he 


sodium aryl sulfonate 








» identical bearings before regrinding, salvaged by chromium plating 0.040” thick. Left etched 
in oxalic acid, right etched in chromic acid. 


werk holding fixture, as it often the case, 


processing in the “poe ket” type ot etching 


eshte swear an etch tank arrangement is inconvenient. since the 
ess was developed which appears to work then aust be racked alter ctchias. ik 


is possible to use the plating fixture for etch 
ing merely by connecting it backwards with 
the work as anode, in the etching tank. This 
tends to contaminate the etching solution 
with chromium compounds rather quickly, 


but the oxalic acid solution is little affected 


prepared in a tank made of wood, by contamination of this type. Wherever 


steel lined with possible, however, it is much better to use 


permanent cathodes in the etching tank. 


The part to be plated is racked and cleaned, 


dissolves slowly, using a good alkaline cleaner—preferably 


be stirred fr of the electrolytic type. \fter cleaning, the 
part is rinsed thoroughly in fresh cold water. 
Then it is transferred to the oxalic acid etch 
ing solution. It is important that the surface 


covered with solution before 


the etching current is connected. After the 
water and* then part is positioned in the etching tank, the 
solution. — (Oronite current is turned on, using 6 to 8 volts at 


100 gallons of the tank. The etehing current density which 


Menasco.) The results varies from 0.5 to 1.0 ampere pet 

wetting agent is to promote square inch, depending upon anode-cathode 
ing attack by preventing bubbles relationships, solution concentration, etc.; it 
surface being etched. is not critical. For the first few seconds of 

terials are added to the etching etching no gassing occurs on the work, but 
etching tank is supplied with the attack is rapid and the work becomes 
'w voltage direct current capable covered with a green film of ferrous oxalate. 
about 6 volts; the ordinary Then gassing starts at one or more points and 

is suitable. The quickly spreads over the entire work surface, 

s fitted with permanent, sweeping away the green film and leaving a 
cathodes, which may be made satiny-grey. cleanly etched finish. Once 
The work to eath- started, gassing continues and further etching 

ould be fairly uniform around proceeds quite slowly. The initial period of 
but the actual non-polarized etching should last from 10 

ritical and may vary from one to 20 seconds if conditions are properly ad- 
The cathode area to justed. A total etching period of 30 seconds 

should be at least 1:1, with to 1 minute usually is employed to produce 
area desirable. If the chro- a clean surface suitable for plating. After 
attached to the etching, the part is transferred to the chro- 
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f rinsing 


mium plating tenk withou ising and 
plated in the usual way. Omission of the 
rinsing step is possible because oxalic acid, 
when introduced into the chromium plating 
solution, decomposes immediately according 
to the following general equation 

3(COOH). + 2Cr0; + 6H »-6CO 

6H.O rae 

It will be noted that the products of the r 
action are carbon dioxide, which escapes im 
mediately from the warm acid solution as a 
eas: water, which is of no consequence; and 
a small amount of trivalent chromium. Dut 
ing the normal operation of chromium plat 
ing baths, trivalent chromium = rapidly 
oxidized at the anodes and restored 1 
original hexavalent state 

The only difficulty likely to be encountered 
anywhere in the process is failure to ol 
cassing, with consequent failure to sweep 
awav the green ferrous oxalate film formed 
during the depolarized etching period; Ut 
results in over-etching and leaves a dirty su! 
face unsuitable for plating. Trouble of thi 
kind may be caused by anything which tends 
to depolarize the anode surface, but the com 
mon shop causes are 


] loo low an oxalic acid concentrate 


’. Too low an etching voltage 


» Contamination of the etching soluti 


with chloride (muriatic acid) 


Effect of Variables 

\ more detailed discussion of the effects of 
common variables on the operation of the 
oxalic acid etching process perhaps is in 
order at this point. It will by this time have 
become apparent that the effectiveness of th 
process depends very largely upon maintain 
ing a proper balance between an initial etch 
ing period in which the anodic surface is 
depolarized and a second period in which it 
becomes polarized. During the depolarized 
period, anode dissolution takes place at nearly 
100% current efficiency, hence etching is ex 
tremely rapid. During this phase of etching 
a greenish scum of insoluble ferrous oxalate 
accumulates on the anode surface and must 


be removed before plating cal be started 


The polarization of the anode surface-——which 
normally occurs 10 to 20 seconds after 
etching process 1s started results. first 
greatly reduced rate of attack on the anode 


surface and, second, in a vigorous evolution 
of oxygen. The combination of these effects 
serves to sweep away the initially formed 
ferrous oxalate scum and to leave a cleanly 
etched surface eminently well suited to re 
ceive a chromium de posit It w is mentioned 
earlier that a part to be etched must be com 
pletely wet with the oxalic acid solution 
betore it is made anode in the electrical etch 
ing circuit. This stipulatior Is necessary 
because many steels, including hardened 
chromium-molybdenum aircraft types, polar 
ize instantly if they are introduced into the 
etching solution while already connected with 
the 6 volt power source This causes the de 
polarized, rapid etching stage to be omitted 
and results in the production of a very mild 
shallow etch. Apparently it is the presence 
of a thin, preformed film, perhaps of ferrous 
oxalate, that depolarizes the anode during the 
first stage of etching. The depol irized phase " 
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however, must be metastable and tend quickly 

break down if extreme over-etching is not 

occur The influence of relatively high 
current densities and electrode potentials in 
causing polarization is well known, and the 
reasons for the effect have already been amply 
discussed in works on theoretical electro 
chemistry. The requirement for speedy polar 


ization makes the 


attempt to use etching 
potentials of less than 6 volts inadvisable 
For the same reason, the use of sufficiently 
large cathode areas to prevent cathode polat 
ization from limiting current flow is manda 


torv: likewise the distance 


anode-cathode 
should be small enough to eliminate solution 
conductivity as a limiting factor. The con 
centration of oxalic acid in the etching solu 
tion also has an important effect on polariza 


tion At concentrations of 2 to 7 by weight 


of acid, enough conductivity is imparted to 
the solution to permit rapid etching, but the 
depolarization film tends to break down rather 
slowly unless very high tank voltages are 
used. Higher concentrations tend to correct 
this condition, hence a practical recommen 
lation is for use of an etching bath contain 
ing concentrations trom 10% to saturation of 
xalic acid The effects of temperature on 


he operation of the oxalic acid etching bath 


are not significant within a rather wide range. 
Any changes normally encountered near room 
seem not to be im- 
120-200° F. 


the tendency for polarization to occur de- 


temperature, 50-100° F., 
portant. At high ‘temperatures 
creases, and proper operation of the etching 
The effects of high 


temperature partially can be overcome by the 


process becomes difficult. 


use of high concentrations of oxalic acid 
close to saturation for any given temperature 
and high tank voltages, but no special ad- 
vantage seems to be conferred by high tem- 
perature etching. Since the cost of etching 
at high temperatures is considerably greater 
than it is at room temperatures, room tem- 
perature etching conditions are recommended. 
The time of exposure to oxalic acid etching 
is important, but is variable with the part 
being etched and the type or degree of etch 
desired. If mere removal of a superficial 
oxide film is required, this can be accom 
plished by simple immersion without the use 
of current. Only slight etching is produced 
in this way, however, and the plating deposit 
adhesion is likely to be poor. For work on 
specially accurately and finely machined 
parts such as thread gages, where heavy etch 
iny cannot be tolerated and heavy deposits 


of chromium are not to be applied, very short 


MINUTES ETCHED 


Chromic 
Acid 





Oxalic 
Acid 





Sulfuric 
Acid 


3 12 





Effects of preplating etches on steel test panels chromium plated 0.005” 


thick. 
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etching periods of 3 
While the entire etching pet 
case, in the depolarized phase 
ing time is so short that no a; 
of ferrous oxalate has an oppor 
This type of etching is reco led 
for special work. For genera rk () 
heavy deposits of chromium ar DT 
and the maximum beneficial! et \ 
vigorous etch are required, the hing t x 
used should be that period whi 
to complete the depolarized « 
plus at least 15 seconds in 
phase to clean the work of the fi 
film. Longer etching times in 
phase of the process have r 
effect unless they are greatly pri 
The oxalic acid etching bat! 
unaffected by moderate degrees of cont 
tion with most of the substances likely ; 
introduced. Chromic acid and chromates 
reduced in the bath and, in the process 


4 
id 


stroy a small amount of oxalic a 
from this unimportant effect, the preset 
as much as 0.1% of chromium. add 
chromate, in the bath seems not inf 
The effect of fern 
not appreciable up to the limit 


slight solubility as ferrous oxalate. | 


its operation. 


be this very slight solubility of 
late, as compared to the higher solubi 


the ferrous salts of many other simp|: 


acids, that makes possible the two 
oxalic acid etching process. Oxidized 
iron is very soluble in the etching so 
but as much as 0.5% of ferric iron 
oxalate) in the etching bath, has 
able effect on the operation of the 
process. Lead, up to the limit 
small solubility in the etching solut 
not affect it, nor does the addition 
times the recommended amount of » 
agent. In fact, the only common conta 
which seems to influence the oxalic a 
ing process appreciably is the ch 


which exerts a pronounced depolarizit 


Performance 


The final test of any process is, of 
its practical performance. The oxa 
etching process has met this test 


pared laboratory samples and 


teristically in production will 


success. As determined from a 
rience, rejections of finished = w 
Menasco plating department for 
nodulation have been reduced ti 

the percentage considered norm 
inspected precision parts) prior 
tion of oxalic acid etching. A 
example of the effectiveness of oxa 
etching in reducing the tender 
Plate | " 


salvaged axles (before re-grind 


tion is illustrated by 


on the bearing surfaces with 
mium. The parts both are 
treated chromium-molybdenun 
eround undersize to the same d 
plating, and in all ways were 
tically throughout processing « 
was etched 1 minute in oxali 
chromi 


other 5 minutes in 


plating. 
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WI adhesion of chromium has never 


beet ious problem at Menasco it is 
if o note that to our knowledge, no 
plated part pre-treated in oxalic 
er been rejected or has failed in 
ause of poor deposit adhesion. 
rformance combined with process- 
city and power saving made the 
etching bath so popular after an 
tal period in the Menasco plating 
department that it was accepted as the exclu- 
et ig process for production use. 
The ord of effectiveness of the oxalic 
‘jd etch in production is supported by 
shoratory test panels. In the following typi- 
val series SAE 4130 steel panels 2” x 4” x 44 
thick. it treated to a hardness of Rockwell 


(40 and cleaned up on a production surface 
rinder using emulsion coolant, were finished 
surface grinding dry on a belt sander, 


sing sharp No. 120 aluminum oxide grit 
ited belts. This treatment produced gen- 


erally smooth, “glazed” surfaces containing 
some rather deep scratches, and caused severe 
surface working and local overheating. The 
veneral surface condition of the panels was 
uniformly poor—as intended—for reception 
{chromium plating. After surface grinding, 
the panels were numbered and racked in 
ndividual, insulated spring racks, being held 
it the ends by the rack contactor points with 
No stop off 
After rack- 


ing, the panels were cleaned anodically at 7 


the test faces freely exposed. 


materials or “thieves” were used. 


volts for 30 seconds in a hot proprietary elec- 
trolytie cleaner solution, etched as described 
below, and transferred to the chromium plat- 
x solution (after a water rinse in the case 
{ the sulfuric acid etched panels). The 
plating solution contained 33 oz. per gallon 
f chromie acid and was operated at a 100:] 
hromie acid: sulfuric acid ratio. Its tem- 
perature was thermostatically maintained at 
31°F. The panels were permitted to hang 
in the plating solution in every case for ex- 
actly oO minutes before the power was turned 
nto permit them to come to the temperature 

the bath. After the warmup period, the 
supporting racks were connected to the bus 
the tank at a steady tank potential 
1.7 vols. 


bars of 


The anodes were of antimonial 
lead and were hung so as to form square 
pockets Il inches across. Each panel was 
centered in its pocket 5” from the nearest 
inode face. The exact current flow per panel 
‘) obtained was not measured precisely, but 
Was approximately 35 amperes, or slightly 
ess than 2 amperes per square inch of sur 
lace exposed. Plating was continued for 5 
urs in every case before the panels were 
The results of the 


lests are shown in Plate IL 


emoved and examined. 


Par |. 2, and 3 were etched *4. 3, and 12 
ninute spectively in the chromic acid plat- 
nz so mn described above, using a panel 
lace-cathode spacing of 214 inches and a 
MK potential of 7 volts, which resulted in a 


w of about 4 amperes per square 
rface etched. The etching bath 
pe e was 140° F. 
I >». and 6 were etched 34, 3, and 12 
spectively in a 12 oz. per gallon 
solution containing .01 oz. pet 


Jronite wetting agent. 
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face-cathode spacing of 2'2 inches was used, 
and a tank potential of 7 volts, which resulted 
in a current flow of about *, ampere per 
square inch of surface etched. The etching 
bath temperature was 75° F. 

Panels 7 and 8 were etched *; and 3 min- 
utes respectively in 52° Baumé sulfuric acid 
solution, using a panel face-cathode spacing 
of 24% inches, and a tank potential of 7 volts, 
which resulted in a current flow of approxi- 
mately 144 amperes per square inch of sur- 
face etched. The etching bath temperature 
was 75° F. The 12-minute etch was omitted, 
since the maximum beneficial etching obvi- 
ously had taken place in 3 minutes. 

Study of Plate Il shows a uniform improve 
ment in surface smoothness with increased 
time of etching in the case of Panels 1, 2, 
and 3, and likewise in the case of Panels 8 
and 9. 


and 6, however, show a peculiar progression 


The oxalic acid etched Panels 4, 5, 


of surface quality change with increased time 
of etching. Panel 4, etched *% minute, is 
quite smooth; Panel 5, etched 3 minutes, is 
much rougher again; yet Panel 6, etched 12 
minutes, is completely smooth and free of 
nodulation. This anomalous series might be 
considered the result of uncontrolled differ- 
ences in individual panels, a freak of some 
sort, but repetition of the experiment on dif- 
ferent panels reproduced the condition. No 
entirely satisfactory explanation of the phe 
nomenon has as yet been advanced. 

It is notable that of the panels etched ™% 
minute, the one treated in oxalic acid is much 
the smoothest and best, and the one treated 
Of the panels 


treated 3 minutes, the chromic acid etched 


in chromic acid the poorest. 


panel and the oxalic acid etched panel are of 
about the same quality—none too good. The 


sulfuric acid etched panel is completely 
smooth and of excellent quality, though it 
shows some pattern of etching reproduced by 
the chromium plating. The panel etched 12 
minutes in oxalic acid is completely smooth, 
and also free from any trace of etching pat- 
tern. It displays the finest quality chromium 
plating of any of the panels. The panel 
etched 12 minutes in chromic acid is fairly 
good, very similar to the panel etched *4 
minute in oxalic acid. The close resem- 
blance between surfaces etched 45 seconds 
in oxalic acid and those etched from 10 to 15 
minutes in chromic acid also has been noted 
on production parts made of heat treated 
SAE 4130 steel. 


were made on all the above panels by taper 


Tests for deposit adhesion 


grinding through the plating at a 10 degree 
angle to a feather edge, and were confirmed 
by bend testing 4130 sheet steel panels .030” 
thick similarly prepared. In all eight cases 
the adhesion of the plated chromium deposit 
was found to be excellent. 


Advantages of Oxalic Acid 

It is apparent that the oxalic acid etching 
process is very much more economical than 
the chromic acid process from the stand- 
point of current consumption. The instan- 
taneous current demand of the production 
etching tank at Menasco has been reduced 
to 44 and the total ampere-hours of low volt 
age d.c. consumed by the etching process 


have been reduced to 1 20 the demand of 
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the same flow of work passing through the 
anodic chromic acid et hing process forme wy 
used: this has provided badly needed reliet 


The de 


( ided economies, compared with both the 


for overloaded generator capacity. 


chromic acid and the sulfurie acid processes, 
effected by the speed and convenience ot 


equally important 


oxalic acid etching are 
The magnitude of the saving in all cases is 
appreciable, in some cases very substantial 
The cost « 


too, especially to a small plating shop which 


f the solution itself is important, 


mav not be able to risk much money in ex 
perimenting with new processes. A 12 oz 
per gallon oxalic acid etching solution costs, 
with oxalic acid at $15.00 per 100 Ibs., some 
ll's cents per gallon for chemicals. A 52 
Baumé sulfuric acid solution, with sulfuric 
acid at $2.00 per 100 Ibs., costs about 7 
cents per gallon for chemicals. A 33 oz. pet 
gallon chromic acid solution, with chromic 
acid at $20.00 per 100 Ibs.. costs approxi 
mately 41 cents per gallon for chemicals. No 
less important than the first cost of a process 
ing solution is its durability. In this regard, 
oxalic acid etching solutions also comapre 
favorably with the others. In the production 
chromium plating shop at Menaseo one 200 
gallon oxalic acid etching tank has kept 5,000 
gallons of chromium plating solution working 
24 hours a day at near capacity for almost a 
year. During this period the etching solu 
tion has been changed only three times. The 
bath has etched over 5,000 square feet of steel 
surface per 100 gallons of solution, with no 
sign of deterioration. The only tangible 
criterion for discarding an oxalic acid etch 
ing solution is the accumulation in it of so 
much iron that drag-over of this metal into 
the chromium plating solution presents a 
problem. It has been the practice at Menaseo 
to discard the etching solution when its iron 


content reaches 3 grams per liter. 


\ final point that will appeal to platers is 
the ease with which the composition of the 
oxalic acid etching solution may be con 
trolled. The only analysis necessary is an 
infrequent one for iron content. Day to day 
concentrations of oxalic acid are maintained 
merely by taking density readings with a 
Baumé hydrometer. Observation of foaming 
on the tank surface sufhees to control wetting 
agent content, although precise surface ten 
sion measurements are desirable if apparatus 


is at hand. 


On every count, oxalic acid etching ts 
recommended to platers who deposit indus 
trial chromium on steel, but particularly is 
the new method recommended to those work 
ing to rigid specifications on heat-treated 
alloy steels. To the latter group this com 
munication is addressed with the hope that 
because of it their work will be made just a 


little easier and just a little more pleasant 
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CHEMICAL PROCESSING 


Prior to Plating and Anodizing 


Chemical Research Engineer, Turco Products, Inc. 


i effective preparation of the metal 
surface for plating has always been a 
problem to electroplaters. During the past 
five years the pressure of war has brought 
so much new research and experience to bear 
on the solution of this problem, that a review 
of what has been learned should be helpful 
to electroplaters in charting the paths ahead. 

Cleaning plays so vital a part in plating 


because of one of the peculiarities of the 


electric current, its tendency to flow. over 
the surface of an object. In order that the 
entire surface may be plated, it is necessary 


that the electric current pass through every 
portion of the surface as it makes contact 
with the plating solution. When the surface 
is coated with matter which resists the flow 
of electrical current (such as grease, oil, 
and dirt) or with foreign particles whose 
resistance is greater than the surface being 
plated, successful plating cannot take place. 
For this reason it is necessary to remove 
oil, dirt, metal chips, rust, scale and 


grease, 








By CARL HIRDLER 


other contaminating matter in order that 
a smooth, tightly adherent, unbroken plating 
job be obtained. 

The electroplater cleans in order to obtain 
a uniform, equally distributed flow of elec- 
tric current over the work which he wishes 
to plate. Experience and research have estab- 
lished that there is no one cleaning method 
or material which will satisfy this require- 
ment under all conditions. A cleaning method 
is uniformly effective only if it is tailored to 
remove a particular kind of dirt from a par- 
ticular kind of metal, under a given set of 
These 


quality of plating which is required, the time 


conditions. conditions include — the 
and the equipment available for cleaning, 
and the amount of manpower which can be 


utilized. Never to be overlooked is the nature 


of the water used in making up both the 


cleaning and plating solutions, since this may 
have a profound influence on both operations. 

Since there is no single, simple answer to 
a plater’s cleaning headaches, his problem 


The method of electrocleaning prior to plating is being adopted by more and more platers. 
The electric current acts on the cleaning solution to produce millions of tiny gas bubbles which 
“blow” oil and dirt from the surface of the work. 
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becomes one of diagnosis. The plater mus 
decide what his cleaning problem is, and 
then choose a cleaning method which will be 
successful in terms of his particular problem 
It is hoped that the information presented 
here will be helpful to the plater, both i: 
making a proper diagnosis, and in selecting 
an adequate cleaning procedure based oy 
that diagnosis. 





Cleaning Methods 


Five distinct cleaning methods ai 
able to platers at the present time. | 
these, or in a suitable combination of 
methods, the plater will find the answe 
his cleaning problem. 

One of the earliest methods of 
practised by platers is solvent wiping. | 
are either dipped into the solvent and 
wiped with a dry cloth, or are wiped wit! 
solvent saturated rag. Solvents which mig 
be used are kerosene, Varsol solvent, St 
dard solvent, oleum spirits, naphtha, 
one of a number of fluids with greas 
dissolving properties. Wiping is an essen! 
part of the operation, since solvents have 
effect on solid particles, or on inorga! 


+ 


tamination. The major advantage 0 
vent cleaning procedure is its versatility 
can be used on any kind of part, and requil 
a minimum of equipment. Unskilled 
can be utilized, but since most sol 
either flammable or toxie or both 
presents a health and safety prob! 
nonflammable solvents are relative! 
The major disadvantage of the solvent 
of cleaning is that it does not pr 
chemically and physically clean s 
vital for uniform adhesion of tl 
metal. Because of this limitatior 
cleaning should be used only to re eI 
contamination prior to process | 
fore plating is begun. 

Vapor degreasing is a develoj 
the solvent method of cleaning 
equipment, however, which r 
manual wiping action with a was 
Solvents are heated until they va 
the cold parts exposed to the 
vapors. The vapors condense on 
of the parts, assume liquid for 
down the parts back to the re 
which they were originally evaj 
solvents act on oil and = greas 
flowing action tends to wash s 
into the boiler. The solvent eva} g} 
the bottom of the boiler is clea 
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Vapor degreasing—an efficient method for precleaning a considerable volume of work in 
small space. 


itile dirt remains behind. Periodically the 
er must be cleaned out to remove solid 
es and sludge. The solvents commonly 


vd in vapor degreasers are either modified 


hlorethylene or perchlorethylene. In the 
degreaser, these solvents may be con- 
ered to be nonflammable. Both are toxic, 
wever, and their use presents some hazard 
ersonnel, 
\apor degreasing has a number of signifi- 
| advantages. It permits the solvent to be 
ved repeatedly, it removes all oil and 
ise, it is fast, permits the handling of a 
ze volume of work in a piece of equip- 
which requires relatively small floor 
However, vapor degreasers must be 
tly maintained or they will not fune- 
etheiently, thus boosting operational 
ist also be remembered that while 
legreasing will remove all oil and 
will not remove all solid particles 
laneous dirt. Vapor degreased sur 
t be considered to be physically 
illy clean, so that additional treat 
metal will be required if uni 
ssful plating results are to be 
ling is a third method of clean 
to platers. Modern steam clean- 
produces a wet steam in which 
sunt of steam cleaning com- 
en dissolved, thereby multiply 
effect of the heat and 
sed in the steam blast. If the 
leaning compound is selected, 


rgent 


eaning and rinsing operations 
handled, steam cleaning can 
illy and chemically clean sur 
t cost is slight if a large volume 
indled daily. This method is 
the cleaning of large units and 
es, but, where a considerable 
ill parts are to be handled, or 


METAL FINISHING. 


Se pte m ber 


where the work is intricately shaped o1 


creviced, steam cleaning will present diffi 
culties. 

The most commonly accepted method of 
cleaning small parts in volume is through 
the use of a hot tank containing a water 
solution of an alkaline cleaning compound. 
To avoid contamination of the hot tank, many 


platers utilize a method of precleaning which 


removes gross oil, grease, and dirt before 
the work is immersed for process cleaning 
Emulsion cleaning is favored by many platers 
for this purpose. Emulsion cleaners are chem 
icals which, when added to solvents, increase 
penetrating 


the emulsifving, wetting, and 


properties of the solvent, and at the same 
time render the solvent and the loosened dirt 
freely rinseable in water. Emulsion cleaners 
have been formulated for various specialized 
jobs, ranging from the quick removal of oils 
and greases to the removal of obdurate paint 
coatings, baked-on carbon, and engine “vat 


nish.” Emulsion cleaners can be applied by 


dipping, spraying, or brushing. Rinsing may 


tank, 


by hose, in an air and water spray, and under 


be accomplished in an agitated rinse 
some circumstances in an air and_ solvent 
spray. Since emulsion cleaning is primarily 
a method of precleaning, the work should 
then be process cleaned in order to obtain 
a physically and chemically clean surtace 

lo produce the degree of scrupulous clean 


liness required for quality plating, most 
platers have adopted an immersion treatment 
in an alkaline* cleaning solution in the hot 
tank. Is there an all-purpose hot tank clean 
ing material? This question may safely be an 


swered with a categorical no! Tremendous 


differences in the chemical and physical be 


haviour of the various kinds of metal, as well 
as differences in the kinds of dirt to be re 
moved require a very specialized approach 
to the selection of a hot tank cleaning ma 
terial. A discussion of the problems involved 
in cleaning aluminum and steel by tank im 
mersion will demonstrate this point 

Since a surface chemically and physically 
clean is required for the uniformly successful 
anodizing of aluminum, the use of a power 
ful alkaline cleaner to produce such a sur 
gical Unfortunately, 


face would appear 


A mechanized plating installation in which the work passes from an alkaline hot tank to a hot 
rinse, then to pickling and rinsing tanks, all by means of overhead conveyors 
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cleaning will produce a chemically and physically clean surface when it is properly 
applied and an efficent, modern steam cleaning compound is used. 


conventional alkalies attack aluminum with 
ilmost savage destructiveness. For this rea 
son chemicals such as lye or caustic soda 
are quite impractical and dangerous for use 
in the cleaning of aluminum. However. 
modern science has produced cleaners with 
a sufhciently high degree of alkalinity for 
effective 


inhibited (through 


the use of certan silicates) against attack 


cleaning but 


yn aluminum. But the use of silicates brought 
in its wake a new problem, since at high 
temperatures silicates tend to bake on the 
work and create rinsing difficulties. Other 
substances had to be found to counteract this 
tendency without impairing the value of the 
silicates in preventing attack on aluminum. 
Alkaline cleaners are now available which 
ire completely noncorrosive to aluminum and 
free rinsing: but, while there is no reason 
why such cleaners could not be used to clean 
steel, it must be remembered that they never 
can process the very high degree of alkalinity 
which is safe and desirable for the still tank 
cleaning of steel. It is therefore most eco- 
nomical to use them for the specific job for 
which they were chemically designed-—the 
safe cleaning of aluminum. 


The problems involved in the still tank 
cleaning and electrolytic cleaning of steel 
will throw further light on the complex engi- 
neering modern 


incorporated in cleaning 


compounds. To completely remove grease, 
oil and solid particles in the still hot tank, 
a number of physical and chemical forces 
must be mobilized. A maximum degree of 
active alkalinity must be made available to 
supply a full quota of cleaning energy. Water 
conditioning must be provided for to pre- 
vent the depositing of hard water film on 
the work. Wetting action must be brought 
into play to bring the cleaning solution into 
intimate contact with the dirty surface and 
to enable it to penetrate the dirt; other 
factors which must be brought together are 
powerful emulsifying action to disperse oil 
and grease, saponifying action to dispose of 
fatty acids, deflocculating ability to dispose 
of solid particles, buffering action to prolong 
the life of the cleaning solution. However, 
cleaners with a high degree of emulsifying 
ability normally require high temperatures to 
keep them in solution and may _ therefore 
present rinsing difficulties, even though the 
rinse water is maintained near the boiling 
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point. Accordingly, in a_ scient:feally 
signed compound for the still tank ek 
of steel the formula is engineere: t 
come this difficulty so that compl 
therefore completely clean work, 
produced. 

Alkaline electrolytic cleaners present py 
lems which are quite different. 
cleaning action is aided by the flow 
electric current which reacts withthe ¢); 
ing solution to form millions of tiny » 
bubbles at the surface of the metal wi 
tend to blow dirt and grease off the y 
For this reason a high degree of emulsif 
ability is not required, nor need the deg 
of alkalinity be as high as is necessary 
still tank cleaners. It is therefore pos 
to stress water conditioning and free rins 
properties to a much greater extent tha 
possible in hot tank cleaners. It is for 
that electrolytic cleaners may be. satis! 
torily rinsed in cold water, while still tan) 
require a minimum rinse temperature 
180° F. 

Fundamental in the choice of 


for most effective results. 


material for use in the hot tank is 
haviour in relation to hard water. If 
cleaning material does not effectively cont 
the minerals dissolved in most natural wate 
supplies, gummy, adhesive residues, \ 
spots, and rinsing troubles are the ali 
inevitable result. Soda ash, still u 
many platers as a water softener, does 
work by reacting with hard water min 
to form an insoluble. nonadherent 
which will settle to the bottom of the 
from which it may be periodically ren 
If the cleaning tank is not regularly 
tained, however. this sludge may be depos 
on the work to be plated. Recent chen 
research has made it possible to design clr 
ing compounds which soften the water wit 
out the formation of precipitates. The 
water minerals are prevented from inter! 
ing with the cleaning action, and at th 
time are held in solution, so that 
water spots, and streaks are avoided. Rins 
is more complete so that the work that ¢ 
into the plating tank has achieved the ! 
degree of cleanliness. 

The key to successful cleaning is the 
tion of a cleaning method specialized 
the kind of work which is being cleaned 
kind of dirt to be removed, the characteris! 
of the metal being treated. and the deg 
of cleanliness required. When the plate 
all these factors in mind in evaluat 
cleaning methods, his reward is 
form plating quality, a smoot! 
production, and a minimum of 
troubles. 
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ally 


Clear 


rinsing 

reliably 

it pr 

Te the HAP R X defined electrolysis as the 

How pl = of electrochemically decompos- 

> Clea ny an electrolyte, for example, the electro- 
my A oalid f a metal from a solution of one 
wi Ly its salts Previous chapters have also 
m. mdicated that electrolysis can be broken 

sif bwn into a consideration of what goes on in 
deg he vicinity of the cathode, in the vicinity 

iy the anode and in between these two. A|- 
i hough the principal features of what goes on 


th » each of these places have been discussed, 
lan }s = 3 
his chapter and a subsequent one will de- 


he in some detail other phenomena con- 


- ed with the anode and cathode. 
ure When a voltage is applied to an electrolyte. 
as an acid copper plating solution, the 
leas ns -in this case the sulfate ions, SOQ,--. 
its he the hydroxyl ions, OH travel to the 
If de. What happens in the vicinity of the 
fei then depends on, among other things. 
1 water mposition of the anode. 
watt \ssume first that the anode is soluble in 
almos electrolyte, like copper in the acid copper 
Se Then the following occurs: 
oes Is Cu. as Cu r ze 
“e : Coppel Metal ( oppel lons Electrons 
te The metallic copper anode dissolves in the 
= to furnish copper ions and two elec- 
e ns, the latter being neutralized by two 
pos tive charges at the anode. Differently 
remica ted, the metallic copper—with valence zero 
clea : oxidized to bivalent copper. The solu- 
r wit is thus replenished with copper ions, to 
e ha ice the copper ions being removed from 
nterter solution at the cathode. The current 
e sa ficiency at the anede in this case is approxi- 
sludg vy 100 
tir the case of insoluble anodes, the situa 
Anodes are said 


ity is. of course, different. 
“BB be insoluble when they do not form metal 
n the solution and under the conditions 

ig considered. This is merely another 
| saying that the anode is “passive.” 

nts" Between this condition with 0% anode cur- 
“Bent efficiency and the case of the completely 
Buble anode with 100% 


cy, there exists the entire range of 


anode current 


Perly soluble or partly passive anodes. 


ste When insoluble or passive anodes are used, 
( three things, or a combination of these 
hings, must happen: 


Uxygen may be liberated. In this case 


ction that takes place at the anode is 


’ 


following: 
}OH + 4F 2HO + 0, 
ise of the item “4 F” 


are used to neutralize the 4 


is to indicate that 


xy is, the neutralization of the nega- 
anges being accomplished by the posi- 
hareed anode. The oxygen is liberated. 
hydroxyl ions are consumed in 
in excess of hydrogen ions re- 
e solution in the neighborhood 
tends to become more acidic, 

Agitation and diffusion mini- 
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ANODE REACTIONS 


mize this tendency. Perhaps the best indus- 


trial illustration of this type of reaction is 
the commercial production of oxygen by the 
hydrolysis of water. Generally a solution of 
sodium or potassium hydroxide is used. The 
anodes in this case are usually nickel plated 
steel and the current efficiency for produ 
ing oxygen runs over 99%, 

2. An anion other than oxygen may be 
liberated, depending on the relative overvolt 
ages and potentials involved. For example. 
under certain conditions, chlorine will be 
liberated by electrolysis of a salt (NaCl) 
solution in accordance with the following 
equation: 

2 Cl- + 2F Cl 
\gain the “2 F” indicates neutralization of 
the negative chlorine anions at the positive 
anode by the passage of the classical num 
ber of coulombs (2 Faradays). 

3. Reactions at the anode are always oxi 


n nature. Even the liberation of a 


dizing 
gas is an oxidation reaction since the valence 
has been increased from a negative value to 
zero. Sometimes, however, this oxidation 
shows itself otherwise. A familiar example 
is in the chrome plating solution where. at 
the lead anode, the following takes place: 
Cr t+3F Cr+ 

The trivalent chromium is oxidized to hexa 
valent chromium (chromic acid). Sometimes. 
also the nascent (active) oxygen produced at 
the anode may accomplish the oxidation of 
certain products. 

Many industrial examples involving the 
reactions at the anode could be given. Some 
have already been mentioned. In addition, 
might be mentioned the common lead storage 
battery, where the lead is oxidized to form 
lead sulfate, the production of numerous 
chemicals such as persulfates, perborates, 
permanganates, white lead and iodoform, and 
the refining of certain metals. 

Passivity has often been broken down into 
tvpes such as electrochemical, chemical and 
mechanical. Fundamentally, however, all these 
types fall back on the same explanation for 
passivity, namely, the formation of an insolu- 
ble film or layer on the anode which prevents 
the anode from dissolving further. Sometimes 
the film is thin and invisible, like certain 
oxide films; sometimes there is present an ap- 
preciable layer of salts visible to the naked 
eye, such as in the case of a lead anode in a 
chromic acid solution. Sometimes the barrier 
(film or layer) is quite impervious and/or a 
poor electrical conductor; sometimes it is 
relatively porous and/or a poor electrical 
conductor, permitting anions like chlorides 
to migrate through the film and discharge. 
All these factors contribute to the degree of 
It should be noted 
that. when passivity sets in, the electrode 


passivity of the anodes. 
potential of the metal changes to make the 


metal more noble; thus the potential of 


active nickel under one set of conditions in 
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salt water Is 0.24 volts and of passive 
nickel is 0.07 volts. 

With these thoughts in mind, it ts easy to 
understand some of the causes and effects 
connected with passivity Thus, in silver 
plating, under certain conditions silver may 
dissolve from the anode more rapidly than 
free cyanide can reach the anode to keep it 
dissolved. The result is that in the imme 
diate neighborhood of the anode, insoluble 
silver cyanide is formed in accordance with 


the following reaction: 


\g + KAgtCN) K 2AgCN 
Silver ions Potassium Potassium Silver 
Silver ions Cyanice 

Cyanide Precipitate 

The silver evanide coats the anodes gradu 


ally. Sinee it is not an electrical conductor, 
the active area of the anode gradually de 
creases. As this area decreases and the 
current is kept constant. the current density 
increases. As previously explained, as_ the 


current density increases the polarization in 


creases, and with it the bath voltage The 
voltage may also be increased due to the 
small conducting area. Thus the soluble 
silver anode has become an insoluble passive 


anode. Suppose now that excess cyanide 


reaches or is added to the anode region 
Then the silver cyanide is dissolved as de 


scribed in a previous chapter, as follows: 


AgCN } KEN KAgti CN) 
Silver Free Soluble Potassium 
Cyanide 


(vanide Silver Cyanide 


As soon as the barrier of insoluble silver 
evanide is thus removed, the anode ceases to 
be passive. An interesting experiment can 
he performed simply, by using relatively high 
anode current density in a low free eyanide 
bath. If the current density and free cyanide 
are suitably adjusted, and the voltage kept 
constant, the anode coats over with silver 
cyanide, the current drops, silver ceases to 
be dissolved, free evanide reac hes the anode 
and dissolves the coating, the anode passivity 
thus disappears and the current increases. 
As the current reaches its original value the 
anode coats over again and the whole cycle 
is repeated. Thus the anode is alternately 
dark and light, dark and light—like flashes 
corresponding to passive and active sur 
faces. 
Another interesting example is a_ lead 
anode in sulfuric acid (as in a storage bat 
tery), to which is analogous the lead used 
as an anode in chrome plating. On electro 
lysis, insoluble lead sulfate is formed which 
coats the anode just as the silver cyanide did 
in the previous example. As electrolysis is 
continued, the voltage increases but now, 
unlike the silver cyanide, oxidation takes 
place and converts the sulfate to persulfate, 
which then decomposes to form insoluble 


lead peroxide on the anode. Lead peroxide 


(Continued on page 393) 








IS THE SALT FOG A TEST FOR A “POOR’ 
NICKEL PLATE? 


By GEORGE B. HOGABOOM 


Consultant, New Britain, Conn. 


TH increase in the length of time published data on the effect of some addition both before and after the salt fog 
equired in the alt Fog” for nickel agents in nickel solutions upon the physical shown practically no loss of metal. This wy 
coatings on steel, i.e., from 50 to upwards characteristics such as the crystal size and surprising, as the salt fog test was for % 


of 200 hours se o| ) » j j ys i i 
lours, it seemingly would indicate that lamination phenomenon. Practically all of hours. The nickel coating had been produce 


nickel i uble in a salt fog atmosphere. these investigations have been concerned in a bright nickel solution. 


This is borne out by the requirement for a with electrodeposited nickel; few, if any, It 


te | was recalled that several years 
leavier nickel coating on steel when the with coatings obtained from alkaline plating bright deposit of nickel on brass 


longer salt fog tests are designated i 
gnated. solutions. would not withstand the trichloracet 


\ general investigation v | é 
2 i gi was made, and the A researcl t > effec ‘ . ah 
, ule eh project on the effect of addi- ammonia test. The screws were plated 
ts ~ . > I > . ° 
l warrant a more exhaustive research. tion agents, wetling agents, etc., on electro barrel and cadmium was used as t 
25 « < c i ! as Ne] as the 


It is of importance to manufacturers of prod deposits from the alkaling plating solutions 


; saab ening agent. The brass screws plated 
ucts that are to be nickel plated and are will, it is predicted, unearth much valuable 


required to meet definite specifi ations. It is data and present answers to some f the meee sulphate a er? 
Kreg iano Mae aeenne, ake! — : steel ! = ei mium withstood the test perfectly 
i importance to th troplater wh problems that now exist relative to bright o1 . 
exerts every effort to produce a good coating heavy deposits or coatings that will act as . =o ene a - rer 
of nickel on steel, yet at times is at a loss to good undercoats for another electrodeposited paneer ten co-deposited with the mare 
explain why some of the products do not metal and also have good protective proper- aries enone AE SE OE ee 


stand up in the salt fog. ties. All too much is taken for granted, and, 


Attention has already been focused on when a “break down” does occur, due to a 


drilled through a serew that had been 4 
in the cadmium nickel solution, and a 
“what is under the plate.” Now it is directed hoick-ol sahobianalaibie date:-an ta te ated was also drilled through a screw plated 
to “what is in the plate.” It is well known source of trouble, one of the operations in the regular nickel sulphate cotton. 7h 
and has been established by numerous in preparation of the basis metal, or of the con- nest op ageene a 2 eee 
vestigations that there can be inclusions in trol of the plating solution is generally at monium nitrate until all the brass was 


E l 
any electrodeposited metal. The effect of fault. solved vie wrest oars — 


these inclusions on the character and physical (Attention, one day, was called to a salt fog we remained. oh shell Retens sean 
properties of the electrodeposited coatings in test of a sheet of electrodeposited nickel plated in the solution containing no cadn 
relation to outdoor exposure or any accel- which had been stripped from the basis was without ; pin-hole; the shell wer 
erated test, e. g., salt fog, hot water or humid metal. The sheet of nickel was very porous, ~— plated in the nickel- admium solut 
atmosphere, is important. There have been and the statement was made that a weighing, had anne pin-holes, in fact, looked Ik 
fine mesh sieve. 

It is well known that colloidal substai 
in nickel plating solutions are electry 
carried to the cathode and are 
the nickel deposit. As there was p! 
no joss of weight of the electrolyt 
sheet which was tested in the salt 
surmised that the colloidal subst 
dissolved by the salt solution of 
in the same way as cadmium was 
in the test of the nickel-cadmiun 

\ piece of cold rolled steel 
highly finished surface was 
cleaned, then treated with the 
separatory material--sodium di 
finely divided graphite—and 
proprietary bright nickel solut 
composition of which is not 
that it contained organic. brig 
wetting agent. This solution ha 
for a long time, and, therefore, 
substances had sufhicient time t 
tities that could be electric ally 
be carried to the cathode, | 
included in the nickel deposit 

As it has been generally as 


Deposit from bright nickel solution after 50 hrs. in salt spray. White spots are nickel deposit would have to by 


perforations. 0.001", a deposit above that 
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not obtained when the nickel plated steel is 
tested. The real value of the nickel deposit 
as a protective coating can be determined 
only by testing the nickel deposit itself in 
the manner given above. 

The tests should be made in a nickel solu 
tion that has been in operation for some time, 
as some organic addition agents may not be 
included in the deposited nickel until they 
are oxidized or reduced by electrolysis. Some 
colloidal substances travel to the anode a 
one concentration and to the cathode at an 
other concentration; and, in all probabilil 
there are some that travel to the anode and or 
the cathode depending upon the intensity 
the electric current 

It will, no doubt, also be found that meta 
lic brightening agents will be included 
the nickel deposit and be dissolved 


salt solution in the salt fog test 


It mav be that, in the very near future 


the electroplater will be called upon to pro 





duce ni kel plated work that will meet more 

severe salt fog specifications It will save 
| considerable discussion if the abo test 
brig ig. 2. Deposit from Watts nickel solution after 50 hrs. in salt spray. Light soots are stains. tried so that the correct source of porosil 
No perforation visible of nickel deposits can be determined 


n the test specimens. At the same 





ity Ca y. other pieces of steel, treated in the 
kel me manner with a separatory material, 
Ole Were plated in a Watts-type nickel solution 
| plalegh approximately the same thickness of 
a 
ed il The nickel deposit was carefully stripped 
he \W#lMn the steel and examined; there was no 
or an sity in either test piece. These sheets of 
vas UIM@Betrolytic nickel were placed in a salt fog 
el cr atus in which the spray and the tem- 
Scien ire controlled. 
udm \amination, after 50 hours, of the nickel 
wus that was plated in the Watts solution 
solut wed no sign of porosity. The nickel sheet 
like lin a bright nickel solution, however, 
pearance of a heavy lace (Fig. 1). 
stances sheet from the Watts nickel solution was 
tricalls din the salt fog for another 50 hours, 
1ded a no porosity developed (Fig. 2). A deposit 
ctieany i nickel solution containing no addition 
MCN Ments showed only two pin-point holes after 
it rs (Fig. 3). 
ars evident from these preliminary 
Is that an investigation of the protective 
bright nickel deposits should be Fig. 3. Deposit from dull nickel bath after 576 hrs. in salt spray. Only 2 pinhole perforations 
\ t salt fog value is probably visible 
Ww 
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ANALYSIS OF SILVER PLATING SOLUTIONS 





A Simple Electrometric Method 


By J. N. GREGORY and R. R. HUGHAN 


Lubricants and Bearings Section, Council for Scientific and Industrial Research, Melbourne, 


Methods for the electrometric determination of free cyanide 
and argenticyanide in silver plating baths are described. Both 
ions can be determined by the same run of the buret with silver 
nitrate solution. The end points are detected by null- -point 
readings on a galvanometer. The method requires inexpensive 
equipment and is very rapid and easy to carry out. The effect 
of other ions often found in electroplating solutions has also 
been investigated. 


N A previous paper (2) it was shown that an estimate of free 

cyanide and argenticyanide in a silver plating solution could be 
obtained by titration with silver nitrate solution. The free evanide 
was estimated by the well-known Liebig method, in which the solu- 
tion is titrated to the first sign of turbidity owing to the formation 
of silver cyanide after the reaction 


2KCN AgNO KNO KAgei CN) (I) 


Is comple ted. 


Further addition of silver nitrate involves the reaction 
KAgiCN) AoNO KNO, Ag (CN)o J (ID) 


It has been shown that the end point of this reaction can be detected 
by the use of potassium chromate as an indicator, provided the solu- 
tion is buffered with excess of boric acid. In this manner, with an 
electroplating solution containing potassium cyanide and potassium 
irgenticyanide, the difference between the titration to complete pre- 
cipitation of silver cyanide and twice the Liebig titration on a similar 
aliquot is equivalent to the argenticyanide originally in the solution. 


Wick (5) and Muller and Lauterbach (3) investigated the varia 
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tion of potential of a silver electrode in solutions of alkali 
during titration with silver nitrate. It was found that there wer 
distinct sudden changes in the potential during the titration, 
first change occurred at the end of the first reaction (1), a 
point of maximum yariation of e.m.f. coincided with the appear 
of turbidity. The second fluctuation in e.m.f. occurs when the < 
cyanide is completely precipitated at the end of the second 
tion (II). 

The silver-ion concentration at this point is increasing very ra 
owing to complete precipitation of the silver cyanide with conseg 
increase in the e.m.f. of the silver electrode. The second py 
inflection took place when exactly twice as much silver nitra 
for the first point of inflection had been added. Thus the e.m.{ 
nitrate curve represents accurately the two stages of the react 
precipitation of silver cyanide. 

Read and Read (4) have also described an electrometric » 
of estimating argenticyanide in conjunction with Liebig’s tit 
In this method the electrodes are of platinum and tungsten, 
tively. Towards the end point of the second stage of the reac! 
the potential of this system (indicated by a vacuum tube volt 
shows a slight rise, followed by a sudden drop at the end point 
suggestions are made in this paper as to the theory of the act 
this method and why it is sensitive to a change in silver-ion 
tration. The same authors describe a method of detecting th 


point of the second reaction by the use of diphenyl carbazon 


internal indicator. A color change from violet to a dirty blu 
at the end point. 

Miller and Lauterbach have studied the effect of the 
halides on the electrometric titration curve of cyanide, and hive - 
that, as each halide is precipitated in turn according to its s 
a marked discontinuity occurs in the curve at points which ar 
lent to the amount of halide present. In this manner halog 
be determined electrometrically in the presence of eyanid 

Cavanagh (1) has described a simple absolute method 
metric titration in which the e.m.f. at the end point of 
is counterbalanced by an equal and opposite e.m.f. The e1 
of the reaction is then indicated by a null reading on a ga 
in series in the circuit. In the reactions to which this is ap} 
there is a rapid change in e.m.f. at the end point and a very » 
detection is possible with a moderately sensitive galvanomet: 
an approximate adjustment of the counterbalancing potent 
quired in this titration, since at the end point the additior 
ml. of 0.1 N solution often causes a change of 50 to 100 n 
the e.m.f. 

Cavanagh used this method for the titration of halides wit! 
nitrate. He ensures zero e.m.f. at the end point by haying 
hydrone electrode as his reference electrode and a silver-silve! 


The pH ort 


known streng 


electrode as the reversible variable electrode. 
is then adjusted by addition of nitric acid o 
the potential of the quinhydrone electrode is kaown t 
opposite to that of the silver halide electrode at the end 

In the case of the chloride titration, the e.m.f 
given by: 


E 0.474 0.0575 logy (Cu. * ¢ ) 


Cu. and Ceoi- are the concentrations of hydrogen and 
respectively. 


\t the end point of the reaction Cei- is equal to 


of the solubility product of silver chloride, 
CC“ 0.97 & 10 


From this it may be calculated that, for E to be zet 
the value of Cu. should be about 0.00055 NV. This 
be made with sufficient accuracy by addition of the 1 
of standard nitric acid from a graduated pipet. 1 
simply connected in series with a tapping key, suit 
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meter and the titration is continued until the galvan- 
zero deflection. 
of the present investigation was to 
of the potential of the silver electrode to a simple and 
for determining the cyanide and argenticyanide con- 
plating the for 
with limited facilities. speed and simpli itv of opera- 
+1% is sufficient 


apply 


endeavor to 


solutions. As method is intended 


sential requirements. An accuracy of 
est tion. 
Experimental 


eytio\ OF Pure CYANIDE SOLUTIONS. At first experiments were 
» determine whether Cavanagh’s method could be applied 
pitation of silver cyanide by silver nitrate, and, if so, what 
lon, T ventration of hydrogen ion gives the correct potential of the quin- 
etrode. The adjustment of hydrogen-ion concentration is 
ppearanlhpccarily restricted by the instability of cyanides which occurs even 
iid solutions. It so happened, however, that a saturated 
boerie acid (pH 5.0) the 
ntration. Thus the solution was adjusted in a manner similar 
the titration with chromate indicator (2). Pure 0.2 A 
was titrated 0.2 N nitrate 
dj. and second by the procedure outlined below. 


weakly 


ond req ition of gave correct hydrogen-ion 


potassium 


Onsequellmmanide with silver first by the Liebig 


pi I ptt 
, 20-ml. aliquot was diluted to about 40 ml. and then the silver 


m.f.-s vate solution was added until there was almost sufficient to pre- 


eactior pitate the cyanide. At this stage, excess boric acid and about 0.5 


of quinhydrone were added and stirred well. <A silver and a 


ic me ght platinum electrode were each inserted in the solution and 
cted via a tapping key and variable rheostat to a galvanometer. 
until the 


tion of one drop caused a change in deflection of the galvan 


n. respite addition of silver nitrate was then continued slowly 


reac mal 
ter from the +-ve to —ve direction. 

is a reliable method, and by it one can obtain 
to the 
then it 


The 


oltmetedimie 
yoint lhe Liebig titration 
acti ¢ potassium cyanide concentration of the solution relative 
nitrate. If the 


a titer exactly twice that of the Liebig method. 


n coneeiiiver electrometric end point is correct, 


the ef ould give 


one as @gpoults obtained are given in Table I. 


Table I. 


ave s (20-ml. aliquots of KCN) 
so q Titers by 
re ¢ Liebig Method 
ens V1. 

9.5] 

9.47 


Titers 


Titers by Electro- 
metric Method 
Vi. 

18.87 
18.96 
1 18.99 
end 18.94 
va Av. 9.49 18.94 


1p Ratio of electrometric to Liebig titer 1.997. 


\ measurement of the e.m.f. of the silver electrode against the 


rated calomel electrode showed a value of 0.42 volt as the equiva 

point. The e.m.f. of a quinhydrone electrode is 0.41 volt at 
15.0. Thus, from a theoretical basis, the e.m.f. of the combination 
| be zero at the end point of the reaction. 
This method, if applied to the analysis of electroplating solutions, 


require two titrations (the Liebig titration for free cyanide 
felt that it 
in advantage to be able to do the two estimations on the same 


the 


th 


electrometric for argenticvanide). It was would 


buret. The Liebig and electrometric method described 


not be combined, since the former requires dilution to 


t fy » 
bout 600) in the presence of carbonate ion, which is nearly always 


‘ilver plating solutions, while the latter requires the 


ssible volume of solution. 
eure hows the titration curve of 0.2 NV potassium cyanide solu 
en wit \ using a silver electrode with a saturated 


The « 


ammonium 


silver nitrate, 
‘ le ( trode 


dle as reference electrode. alomel was 


Phe 


becoming 


, So ‘ pes 
he solution via a 20% nitrate 


rate bridge was used to prevent the solution 


with chloride ions. thus: 


\ \g 25% 


titrated 
ution) 


The cell set up 


NH.NOs: Satd. KCL HeCl. He 


Was 


and diluted to 


take n 


there is a 


° quot oft evanide 


s titration. It 


potassium Was 


is seen that very large drop 
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E = 0.80 + 0.058 log: Ca.*. it can he calculated that 








on 























Kis ia : — 
Cel. Ag 
r7) ~~ T 
WA 
IOOOOO0 a 
4n 
L——— 








Figure 2 
in e.m.f. at the first end point, and the e.m.f. passes zero at the 
point of appearance of turbidity (8.52 ml.). The second point of 
inflection of the curve corresponds to complete precipitation of silver 


cyanide and the volume now is exactly twice the first (17.04 ml.) 
The sensitivity is such, at the end point, that one drop of silver 


These 
obtained consistently under the same conditions, and variation of the 
amount of dilution between 200 and 600 ml. had practically no effeet 
on the titers or the e.m.f. at the end points. The the e.m.f 
0.21 to 0.22 


nitrate causes a change of 50 millivolts in e.m-.f. results wert 


values of 


at the end points were zero and volt, respectively 


(the calomel electrode was taken as -+-ve at the beginning of the 
titration). 
Using the equation 
k 0.80 0.058 login (Cx.*) 


where (C4, concentration of silver ions 


it can be calculated that the e.m.f. at the equivalence point (where 
Cant \ S.P. Ago( CN) L.5 10°©) should be 0.21 volt 
against the saturated calomel electrode. This is in close agreement 


with the observed value of 0.21 to 0.22 volt for the point of 


inflection of the curve. 


The detection of the first end point is a simple matter in this case 


One can either use the appearance of turbidity or the zero e.m.f 
(null point on galvanometer in series). 

For the simple detection of the second end point, a method sug 
gested by Muller and Lauterbach and Cavanagh can be used—i. 
after passing the first end point, an e.m.f. of 0.22 volt is applied in 


The 


ition 


series in the circuit in the opposite direction to the cell e.m.f 


resultant e.m.f. is thus O at the second end ind the titt 


p rome. 
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can be continued until a series galvanometer again shows a zero 
deflection. The e.m.f. is applied by means of a potentiometer circuit, 
and the complete circuit is shown in Figure 2. An e.m.f. up to 1.0 
volt can be placed in the circuit by adjustment of the potentiometer 
and its value read on the voltmeter. The potentiometer can be 
switched out of the circuit if desired, for detecting the first end point, 
The press button in the galvanometer circuit is designed with its 
free position in open circuit, a light pressure closes the circuit with 
a low resistance shunt on the galvanometer, and a heavier pressure 
removes the shunt, with the circuit still closed. In this manner the 
first pressure enables one to detect currents which might otherwise 


ruin the galvanometer if connected directly. The 100.0004) variable 


Table IL. Titers on Pure Cyanide Solutions 


Titers of 0.2 N AgNO 


To Ist To 2nd 
end end point Ratio of 
point (0.22 volt) Titers 
Conditions of Titration V1. V1. 
20 ml. of 0.2 NV KCN diluted to 250 ml. 9.43 18.82 1.997 
9.37 8.70 1.997 
20 ml. of 0.2 V KCN diluted to 600 ml. 9.34 18.70 2.002 
9.36 18.73 2.001 
20 ml. of 0.8 N KON diluted to 600 ml. 15.41 30.81 2.000 
15.43 30.81 1.996 


series 


esistance is used also to protect the galvanometer when rela 
tively large e.m.f.’s are present. Figure 3 shows the layout of the 
circuit and galvanometer setup used in this work. 

In detecting the second end point, the petentiometer is set on 0.22 
volt and switched into the circuit. Silver nitrate solution is’ then 
added. the cireuit being closed after each addition until the deflee- 
tions start to decrease slowly. The series resistance may then be 
reduced and the titration continued slowly. At the end point, with 
the series resistance right out, the addition of one drop of. silver 
nitrate causes a full-scale deflection on one side of the galvanometer 
to change to a full-seale deflection on the other side. 

Table IL shows the results of titers carried out on pure evanide 
solutions by this method. The titer to the Liebig end point (tur- 
bidity) corresponded exactly to the galvanometer null point in all 
cases. This end point is again used as a standard for comparison of 
the second end point, as it is impossible to weigh out accurate sam- 
ples of cyanide. The ratio between first and second end points gives 
an indication of the accuracy of the second end point. 

The method gives reliable and accurate results on pure cyanide 
solutions. Silver electroplating solutions, however, also contain alkali 


carbonate added intentionally and sometimes small quantities of 
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other ions introduced during the working of the plant corns 
of the baths, electrodes, ete., and it is essential that the « Ct of the 
ions should be investigated. Chloride ion is a common impyy) 
usually introduced in the chemicals used for making the 

Traces of iron, copper, and other heavy metals are present as cony 
eyanides. These are usually acquired by corrosion of the plant » 


objects being plated, ete. 


Errect oF Orner IONS ON THE TITRATION. Car! 


To 20 ml. of 0.2 N potassium cyanide were added 20 m 
potassium carbonate, making the solution 0.5 N with res 











bonate. This is the concentration which is used frequently in ele gi” 
plating solutions. The titration curve of this solution, why 
to 600 ml., is shown in Figure 4. (The cyanide is the s 
as used in Figure 1.) It is seen that, owing to the greater s 
of silver carbonate than silver cyanide, the carbonate has q 
ciable effect on the titration curve until after all the silver cya - 
precipitated. The light brown silver carbonate can be 
precipitating after the end point is passed. The chang 
is slightly less rapid than in the absence of carbonate, 
easily overcome by the addition of excess barium nitrate s a 
as shown in Figure 4. 
From the value of the solubility product of silver carbo 
be calculated that the carbonate in this concentration shi 
mence to precipitate silver carbonate when C4, 1.34 : 
When this concentration of silver ion is reached, the e.m.f. is . 
lated to be ~-0.27 volt. There is no sharp point on the 5 
curve at which carbonate starts to precipitate, but the effect is fir i: 
served in the range from —0.23 to —0.28 volt. The dilution of the s \ 
tion to 600 ml. assists not only the first end point but also the . se 
in that the lower the concentration of carbonate, the lower the + 
at which silver carbonate precipitates. a 
On the whole, carbonate has no appreciable effect on both ; : 
of the titration when present in moderate quantities, and eve ie 
slight effect can be removed by the addition of excess barium 1 . 
and dilution of the solution to about 600 ml. If no barium nit ' 
added, it is advisable to have the interposed e.m.f. slightly low 
i.e., 0.19 to 0.21 volt. 
Chloride. The effect of chloride is slightly more marked tl ; 
bonate. Owing to the lower solubility of silver chloride 
mences to precipitate at a higher e.m.f. and lower silver concent : 
Figure 5 shows the effect of adding 10 ml. and 2 mi. of a 
sodium chloride to the 20-ml. aliquot of potassium cyanide rh 


is equivalent to concentrations of 0.033 N and 0.01 N in the 
plating solution, and after dilution to 690 ml. the concentra 
chloride ion are 0.0013 and 0.00033 NN. At these concentra 









































solubility product of silver ( hloride is exceeded whe n ¢ lt 1s 
10°* and 4.68 10 respectively. Using the equatior anid 
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E = 0.80 + 0.058 log, Cac*, it can be calculated that 
‘pite'ion should commence at e.m.f. of —0.14 and —0.18 volt 
It is seen from Figure 5 
0.15 and —0.19 
he point of inflection of the curves indicates the complete 
tation of silver chloride and the difference between these end 


» the saturated calomel electrode. 
pitation is observed to commence at 


~ and ‘he eyanide end point is almost exactly equivalent to the 
f hloride present; 10 ml. of the sodium chloride are equiva- 
, 463 ml. of silver nitrate, and the difference in end points is 
J. Similarly, with 2 ml. of 0.1 NV sodium chloride, the difference 
\) ml.. the theoretical difference being 0.93 ml. 
The presence of reasonably small concentrations of chloride ion 
the solution should not have any marked effect on the cyanide 
aion. If the point at which the silver chloride starts to pre- 
rate is taken as the end point, with 10 ml. of 0.1 NV sodium chloride 
ent the error involved is only about 0.05 ml. in the titer. If 
Joride ions can be detected in the solution, either by a potentio- 
titration or the recognized chemical methods, it is advisable 
ea lower e.m.f. at the end point, say 0.15 volt (according to the 
unt of chloride ion present). The cyanide estimation would be 
vhtly low, but by setting the potentiometer later to about 0.26 volt 
chloride ion concentration can be determined in the same titer. 
fhe circuit as shown in Figure 2 can be used for determining the 
mplete titration curve. To measure any unknown e.m.f. in the cell, 
sonly necessary to adjust the potentiometer until the galvanometer 
indeflected. 
Hydroxide. 
vanide with 10 and 2 ml. of 0.1 N potassium hydroxide present. 
te alkali in these concentrations had practically no effect on the 


The potential is then read off the meter. 
Titration curves were determined for the usual amount 


silts for the eyanide titration, and silver oxide did not start to 
There 
. slight flattening of the curve below the end point, and this 


pitate until all the silver cyanide had been thrown down. 


eared to be the only effect of the presence of caustic alkali. 
Two titration curves were made with 2 and 5 ml. of 0.2 


Copper. 


ipric sulfate present. Two definite end points were shown, but 
erate of change of e.m.f. at the end points was much slower than 
The presence of copper also caused a lowering of both titers 
1 equal amount, as shown in Table III. 
Ihe reduction of the first titer can be explained quantitatively by 
¢ formation of a complex cuprocyanide. On addition of the copper 
fate to the cyanide solution, a yellow-brown precipi’ 
The precipitate 
lves immediately in the excess potassium cyanide. 


» of cupric 
anide is formed instantaneously. wever, dis 


[he reaction is probably 


2KCN + CuSO; = Cu(CN). + K2SO, 
Cu(CN): + KCN = KCu(CN)s 


lt is probable that the complex loses cyanogen, forming the cupro- 
anide, KCu( CN)», but this does not affect the quantitative discus- 
m of the reaction. 

The cupric sulfate solution is 0.2058 N, and it is seen that 3/2 
vles of potassium cyanide are equivalent to one equivalent of cupric 

late. Thus, to form the potassium cuprocyanide complex, 9.17 ml. 

the 0.1683 N potassium cyanide would be required with 5 ml. of 
pric sulfate present and 3.67 ml? with 2 ml. of cupric sulfate. This 
puld leave the amount of potassium cyanide in 10.83 and 16.33 
l unchanged. To the first end point, these would be equivalent to 


62 and 6.96 ml. of silver nitrate, respectively. The actual titers 
tained are 4.40 and 6.94 ml. (Table III). Furthermore, titration 
Table III. Effect of Copper on Titration 
).2 N Difference of 
“uso Titer to Titer to Ist and 2nd 
resent, M Ist End Point 2nd End Point End Points 
v 8.52 17.04 8.52 
7 6.94 15.50 8.56 
, 1.40 13.02 8.62 
! » VN potassium cyanide solution with 0.1 N cupric sulfate 
Tes exactly 20 ml. of cupric sulfate to the first appearance of 
ly. This corresponds exactly to the formation of the potassium 
uy 


| reyani It is cleat that 


ion of copper will reduce the cyanide content of the solution, 


omplex by the equations given above. 


(does not affect the actual determination of the free eyanide 


copper on the second end point is more difficult to 
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It seems that a fairly complicated series of reactions occurs. 
After 
the fluctuation in e.m.f., the precipitate starts to go brown on further 
This is due to a reaction of the precipitate 


explain. 
At first a white precipitate, which contains copper, is formed. 


addition of silver nitrate. 
and silver nitrate, for it does not occur if the precipitate is removed 
by filtration at the end point. Both the precipitate and supernatant 
liquid at the point of maximum fluctuation of e.m.f. are 
It seems that the only reaction which could possibly 


shown to 
contain copper. 
fit the experimental data is one in which the cuprocyanide complex 
reacts with silver nitrate during the second stage of the titration in the 


following manner: 
2KCu( CN). 3AgNO 


2KNOs + Ag:(CN)2 CuNO 


AgCu(CNn) J 
Assuming this reaction, the difference between first and second end 
points would be 8.3 ml. (actually 8.62) when 5 mi. of 0.2 \ cupri 


sulfate are present. There is no certainty that this is the correct 


reaction involved, but of all possible simple reactions it gives values 
nearest the observed results. The true reaction is probably mor 


complicated. However, the presence of appreciable quantities of 


copper will have a marked effect on the second end point in the 
titration. Small amounts of copper present, however, could probably 
be neglected. 

Vercury. The presence of mercuric salts has much the same eflect 
on the titers as copper salts. The effect of mercury is not considered 


very important, as it would be very uncommon in electroplating 


solutions. 
V sible 


5 ml. of 0.2 N zine sulfate had no 


effect on the titration curve. 


Zinc. The presence of 


The presence of ferroevanide had a very slight effeet 
The titers were 0.05 to 0.10 ml. too high 
Taking 


the zero e.m.f. as end point, however, gave the correct result. The 


Ferroc vanjde. 
on the turbidity end point. 
if the appearance of turbidity were taken as the end point. 


second end point was increased in an amount equivalent to the amount 
of ferrocyanide present assuming Ag:Fe(CN).» is formed. Apparently 


the Age( CN). and 


break in the curve after the turbidity commences. 


Ag,.Fe(CN). precipitate together, as there is no 
If appreciable 
quantities of iron are present in the solution, it usually occurs as 
ferrocyanide, and in order to obtain an accurate silver estimation it 
will be necessary to know the amount of ferrocyanide ion present and 
make the necessary deduction from the titer. There are methods 
described in the literature (5) for the estimation of iron in such 
solutions. 


Table IV. Titration of Solutions 


Applied 
Titers E.M.F. at 
Istend 2ndend 2nd end 
point point point 
Conditions of Titration V1. V1. Volt 
20 ml. aliquots of 0.3 N KCN solutions 15.41 30.81 0.23 
15.43 30.81 0.23 

20 ml. of 0.3 N KCN, plus 20 ml. of N 15.45 30.85 0.19 
K,-CO; solution 15.45 30.85 0.19 

20 ml. of 0.3 N KCN, plus 20 ml. of N 15.47 30.90 0.23 
K.COs, plus excess Ba(NO,). solution 16.08* 32.20 0.23 
(40 ml. of 0.65 V) 

10-ml. aliquots of silver plating solution 12.70 35.37 0.22 
after intermittent use for 15 months; 12.72 35.35 0.22 
COs> all precipitated by excess barium 12.72 55.35 0.22 
nitrate 

Av. 12.72 35.35 


* New silver nitrate solution. 


TITRATION OF SoLuTIoNs, Using THE GALVANOMETER NULL Potnt 


1s Inpicator. As a final test of the method, several solutions were 
titrated, using the method described previously with series galvan 
ometer and interposed e.m.f. at the second end point. The results 
are shown in Table IV. 

CALCULATION OF RESULT ON UNKNOWN ELECTROPLATING SOLUTION 
IN TABLE IV. 

Free cyanide in 10 ml. is equivalent to 12.72 ml. of O.1911 N silver 
nitrate. 


The volume of silver nitrate equivalent to the argentieyanide in 


the solution is equal to the titer to the second end point (35.35 ml.) 


(Concluded on page 380) 








THIS IS WASHINGTON — 


By George W. Grupp 


Metat Finisuinc’s Washington Correspondent 


Baltimore-Washington The Baltimore-Washington Branch of $200,000 or less, will be continued; and the WPB will co: 
Branch Plans Big the American Electroplaters’ Society to use its powers to break bottlenecks. The “master 
1945-1946 Season is planning to make its 1945-1946 program report which Mr. Krug issued at this press conferenc 
season the biggest and most success- states that “the immediate post V-J Day Period will be marked 
ful in its history. Each session is to be addressed by nationally by a great release of manpower and other resources, but als 
known speakers. Its October, December, February and April by a number of material shortages of varying degrees 
meetings will be held in Baltimore; and its November, January, intensity.” 
March and May meetings will be held in Washington. Ken 
Huston, president of the Branch, and newly elected third vice Over 6,000,000 The War Manpower Commission esti 
president of the American Electroplaters’ Society, plans another Unemployed By mates that more than 6,000,000 wi 
“Chairman of the Month” contest this forthcoming season with December be unemployed by December, 1945 
an attendance prize award increased from $10.00 to $15.00. WMC Predicts It predicts that employment will drop 
Last year the Branch increased its membership by 26, which from 7,900,000 to 4,100,000 in the 
brings it to a total of 122 as compared with 43 in 1941. This metal-chemical-rubber industries; from 1,100,000 to 100,000 i1 
ordnance manufacturing; from 1,300,000 to 200,000 in the air 
craft industry; from 1,100,000 to 500,000 in the shipbuilding 
1.600.000 to 200.000 in Governmenta 


forthcoming season the Branch aims to have a monthly attend- 
ance of more than 80. In looking forward to the annual 
educational session and dinner dance, which is to be held in industry, and from 
February, 1946, Ken Huston said that “it is going to be bigger war agencies. 


and better than last February’s meeting.” He also said that 


$44,000,000,000 in Director Robert H. Hinckley, of th: 
regarding the Research Committee, which was prepared by War Contract Office of Contract Settlement, stated 
little Terminations on August 15, 1945, that V-J Day 
Must Be Settled will bring a mass termination of 

about $30,000,000,000 in contracts 
This amount added to the backlog of $14,000,000,000 will bring 
the total to $44,000,000,000 of terminated contracts whict 
should be settled with despatch. To bring this about the vari 
ous contracting agencies have trained staffs totaling mor 
than 18,000. 


the “proposed amendment to the constitution of the Society 


Tom Slattery of our Branch, was approved with very 
discussion.” Maurice Caplan and Ken Huston are making 
plans for an active campaign on behalf of the Society’s 
Research Fund. 


“From War to Peace Reconversion Director John W. Syn- 
—A Challenge” ders report entitled “From War to 
Peace—A Challenge.” which was 


submitted to President Truman on August 15, 1945, is a prompt, . : ? 
Bowles Discusses In a nation-wide broadcast on A 


Post-War Price Control gust 15, 1945, Administrator Chester 
Bowles of the Office of Price Admi 


istration said: “Price controls are going to be as important 1 


bold and well reasoned report on the crucial decisions which 
must be made to solve the problems of reconversion and peace- 
time production. In this report Mr. Snyder states that “the 
same emergencies, the same skills, the same cooperation that ; ; Be 

as helping us during the transition as they were during the wat 
won the war must now be directed toward the winning of a ; : : ; 
... Because the inflationary pressures will push hardest agains 


total and stable prosperity in peace. ... There should be no . ’ 
ee : goods that have been off the market all during the war. w 


mincing of words,” his report states, “the sudden termination : ; ‘ 
got to see that automobiles, refrigerators, radios, and things of 
of the major portion of war contracts will cause an immediate - 
that sort, come back into the stores at about the same prices 


they went out of production in 1942. ... While the OPA » 
do everything it can to head off-another disastrous period 


and large dislocation of our economy. Our nation will undergo 
the shock of considerable, but temporary unemployment. The 
severity of this shock is increased by the sudden ending of : 
ee boom and collapse, we are also going to cut the red tapr 
end every unnecessary control as soon as possible. For 


. le, price control will soon be taken off some of the 
As Krug Sees Since V-J Day the War Production “ie 


The Post V-J Period Board has been revoeating control 
orders on a wholesale plan to speed 


which don’t really affect the cost of living for most of 


way or another.” 


up peacetime production and reconversion. In fact less than 40 **Impact of Senator James E. Murray’s 
of the original 650 WPB control orders remain in force. In com- Reconversion Policies Small Business Committee. iss 
menting on the immediate lifting of all unnecessary and obso- On Small Business” July 30, 1945, an interesting 
lete controls, Chairman Julius A. Krug of the WPB, at a recent entitled “Impact of Reconver- 
press conference said that “the removal of all WPB controls Small Business.” This report expresses the belief tl 
must be integrated in an orderly fashion with the actions of planned reconversion” is about to become a mad sera! 
Government agencies responsible for other parts of the general materials which will threaten the continued existence 
demobilization program. For most things,” continued Mr. business and the security of 9,000,000 workers. The 
Krug, “we will have materials running out of our ears. The recommends that “(1) That Priorities Regulation Nos 
important thing is to have industry moving fast enough to use 29 be amended so as to provide preference rating as 
up these materials. We don’t want plants holding up their to firms doing less than a stated amount of busin 
production because they think there won't be materials to use.” quarter after October 1, 1945; (2) That reconsider 
Inventory controls, he said, should be continued “until the given to increasing the $50,000 limit in Priorities R 
danger of hoarding, preemptive buying and stockpiling by the No. 27 to $100,000 in order to increase the number 
few at the expense of the many is over.” He stated that priority which are eligible to use it; (3) That special consid 
ratings would be retained for the present; the preferential pro- given to applying the dollar volume limit on-use of | 


> 


tection of small business, firms doing an annual business of Regulation No. 27 to a firm’s civilian business only 
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that - naller firms which are still partially engaged in war 
work vill be able to use the assistance which it offers to 
resun) civilian goods production on a partial basis; (4) That 
the st:tement of policy contained in Priorities Regulation No. 
8 be modified to show that the War Production Board will 
rant preference-rating assistance to smaller firms which need 
one two components to resume civilian goods manufacture 
ind pot only in the ‘very exceptional cases’ to which it now 
applies: (5) That every effort be made to broaden and 
strenythen the War Production Board’s inventory control en- 
forcement so that larger firms will not tend to indulge in 
preemptive buying now that the war in Europe is over; (6) 
That the War Production Board continue to observe the opera- 
ion of manpower controls as they apply to raw material pro- 


Lue ducers. and that the War Production Board, in conjunction 
in” with War Manpower Commission, investigate the possibility 
aCe ! removing all manvdower controls over producers of basic 
ced raw materials even in areas where manpower is in critical 
Iso supply; (7) That the War Production Board make every effort 
if to bring about the prompt conversion of Government-owned 


steel plants to the manufacture of types of steel which is suit- 
ible for the production of civilian-type goods; (8) That the 


sti War Production Board adopt a definite policy setting a pro- 
vill portionate share of basic materials and parts for the exclusive 
45 use of smaller business concerns, based on previous usage of 
rOp such materials by individual small plants.” 

the 

in “Full Employment Anyone who is interested in the Mur- 
1iT And the ray Full Employment Bill, Senate 
ing National Budget” 380, should get a copy of Report No. 


tal 2-417, “Full Employment and_ the 
National Budget,” issued by the Citizens National Committee, 
Inc., 2633 Sixteenth Street, N.W., Washington 9, D. C. This 


the report gives a summary of the bill, a discussion on budget 
red recommendations, and statements by Senators Murray and Taft. 
Jay In its conclusion it questions the five assumptions on which 
ot the bill is based. 


WPB Estimates The War Production Board, on July 


ng 

ich Minimum Peacetime 26, 1945, issued some statistical 
ri Production tables on the present production and 
yr estimated peacetime production of 


over 70 different classes of items. It estimates that the grand 
total present production per calendar quarter of these items 
‘uN amounts to $4,434,370,600 as compared with the estimated “all 


ter out’ or capacity peacetime production rate of $2,725.819,000 
in per calendar quarter, and with $1,453,908,000 as the minimum 
in ir break-even rate of peacetime production of those items. 
iI The Board estimates that the minimum or break-even rate 
nst ! peacetime production per calendar quarter must be $1,375,000 
Ve for band instruments, $4,400,000 for cooking utensils, $8,000,000 


lor domestic vacuum cleaners, $4,975,000 for flatware, $4,000,000 
es lor metal flashlight cases, $4,950,000 for metal household fur- 

niture, $8,200,000 for metal office furniture, $3,750,000 for metal 

vaults and caskets, and $9,717,000 for now-jeweled watches. 


WPB Issued a “MM” A new regulation, Priorities Reeu- 
Rating Regulation lation No. 30, was issued on July 30, 
1945, to establish a method by which 


the War Production Board will assign the new military MM 


tings directly to some manufacturers. Manufacturers who 


ive ratings assigned directly to them by WPB, as has been 
the practice under the Controlled Materials Plan and Priorities 
Regulation 11-B under the new system are expected to get the 
Production materials they need in 1946 for military orders by 
tending their customers’ MM _ ratings. Where the WPB is 
“dlisted that these manufacturers cannot practically get their 
roduction materials this way, it will assign to them directly 
M\I “rating percentage” indicating the percentage of their 
or production materials that they may rate as MM. 


Commerce Department According te the Di partment of 
Expects $9,000,000,000 Commerce, American manufacturers 
Industrial Expansion — are planning to undertake a $9,000, 
000.000 expansion program for new 
d equipment and for working capital during the forth 
> months. According to the Department’s study about 
1 000 will be for plants, equipment and alterations, 
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$2,800,000,000 for increasing inventories of non-military goods, 
and $1,900,000,000 for increasing trade receivables. All of this 
should stimulate some new business for the metal finishing 


and organic finishing industries. 


Engineering Standards The Combined Production and Re 
Conference to Be sources Board is planning a confer 
Held in Ottawa ence between United States, Canada 

and Great Britain on the unification 
of engineering standards and practices at Ottawa, Canada, on 
September 24, 1945. The CPRB cautioned that the develop 
ment and acceptance of common standards will take time. And 
the conference is not being held for the purpose of seeking 
immediate and complete scrapping of plants, equipment and 
stockpiles, which would cause widespread disruption in industry 


Technical Experts Go More than 200 American technical 
to Germany to Study experts are now in Europe investi 
Scientifie Secrets gating Germany's technical indus 
trial war secrets under the direction 
of the Joint Chiefs of Staff and in conjunction with the Foreign 
Economic Administration and other Government agencies 
Among these technical experts are Ray H. Boundy of the Dow 
Chemical Co.; Verne C. Bidlack of the McCloskey Varnish Co.; 
Thomas S. Nichols of the Payson Paint and Varnish Co.; James 
H. Williams of the American Cyanamid Co.; Fred L. Wolf of 
the Ajax Metal Co.; Albert J. Phillips of the American Smelt 
ing and Refining Co.; Carl M. Loeb of the Climax Molybdenum 
Co.; Joseph D. Hanawalt of the Dow Chemical Co.; Bingen 
Egeberg of the International Silver Co. 
Class B Producers’ Interpretation 34 to CMP Regula 
Materials Restrictions tion 1, issued on July 28, 1945, pro 
Eased vides that a manufacturer who desires 
to produce a Class B product under 
the Controlled Materials Plan need not file an application on 
Form CMP-4B for an allotment of controlled materials or an 
authorized production schedule for the product. He may now 
obtain his materials without the use of ratings or allotments or 
by extending his customers’ ratings to get non-controlled 


materials. 


SWPC May Become The Smaller War Plants Corporation 
Peacetime Agency may become a permanent Govern 

ment agency for Senator Tom Stew 
art of Tennessee has introduced a bill which provides that the 
SWPC should be renamed the “Small Business Corporation” 
and that it shall make loans to small businessmen for peacetime 
enterprises up to $250,000 for an individual firm. The bill also 
provides that the agency shall be authorized to insure banks 
or trust companies against loss in excess of 10 per cent sus 
tained in loaning money to small business. The Corporation 
would have an aggregate liability, as an insurer, not to exceed 
$10,000,000. 


How to Do Business All those of the metal finishing in 
With RFC dustry who desire to buy some sur 
plus equipment or materials should 


apply at the nearest regional office of the Reconstruction Fi 
nance Corporation and secure a copy of an informative little 


booklet entitled: “How To Do Business With RF¢ 


Aluminum Restrictions Manufacturers who use compara 
Eased tively small amounts of aluminun 
have been relieved of restrictions on 


their inventories of all forms and shapes of aluminum except 


extrusions and foil, according to Direction 25 to Controlled 


Material Plan Regulation No. 2. issued on July 24. 1945 


Chromic Acid Officials of the War Production 
Continues Board, on July 21, 1945, expressed 
Critically Short the opinion that there will be 1 
relaxation of control of chromic acid 
because of the critical shortage of this chemical They stated 
that as a result of changed military specifications or of war 
contract terminations, a limited group of plating and anodizing 
solutions containing chromie acid is not being utilized These 


solutions may not be used without specific WPB authorization, 


because they were originally allocated under Schedule 62 















) . ° ° 
(Primary Chromium Chemicals) of the general chemicals allo- 
cation order M-300. To obtain authorization to utilize such 





available solutions, application should be made to the Chemi- 
cals Bureau. 










Single Authorization The Chemicals Bureau of the War 






For Series of Production Board explained on Au- 
Shipments gust 1, 1945, that shipments of con- 
Now Permitted signment of chemicals controlled by 





the general chemicals allocation 
order M-300 are not permitted unless WPB authorization is 
received. The Bureau said that a single authorization may be 










obtained to cover a series of shipments by sending a letter of 
request to the Chemicals Bureau, WPB, Washington 25, D. C. 








Revised Critical On July 28, 1945, the War Produc- 
Materials List tion Board issued a revised list of 
Issued By WPB critical] materials and products which 





was compiled by the Joint Army, 
Navy and War Production Board Committee on Critical Ma- 
terials and Products. On the critical materials and products 









list are given such items as antimony, benzyl benzoate, bismuth, 





cadmium, capacitors, corundum primary grade, hydrogen per- 





oxide, laboratory equipment, lead, fractional horsepower elec- 





tric motors, platinum, phthalic anhydride, rosin, sodium bichro- 





mate, tin, and microcrystalline wax. On the Surveillance List 





are such items as aluminum extrusions, antimony oxide, ben- 





zene, cresols and cresylie acid, chrome metal, graphite elec- 





trodes, naphthalene, naphthenic acid, nickel, paraffin wax, zinc, 





and zim oxide. 






56,000,000 Pieces of According to the War Production 
Flatware to Be Board, during the third quarter of 
Produced in 1945, there will be produced 1,440,000 
Third Quarter of 1945 galvanized garbage cans, 3,000,000 

galvanized pails, 46,000,000 pieces of 
flatware with priorities assistance, 10,000,000 pieces of flatware 
without priorities assistance, and about $6,000,000 worth of 














enamel ware. 






Laboratory Equipment Modern warfare created a demand 
Will Ease Up for laboratory equipment far beyond 
the normal capacity of the laboratory 






equipment industry. Now that the war is over many items 





which were once in critical demand will slacken so that more 





will be available for civilian use. 






Molybdenum No The easing of military requirements 
Longer Restricted made it possible for WPB to revoke 





Orders M-369 and M-369a on July 
24, 1945, so that there is now no restrictions on molybdenum 






and tungsten. 





ANALYSIS OF SILVER PLATING SOLUTIONS 


(Concluded from page 377) 





less twice the free cyanide titer (2 12.72 ml.). Therefore argenti- 
cyanide is equivalent to 9.91 ml. of 0.1911 N silver nitrate. 
As the solution is made up of silver cyanide and potassium cyanide 










the results are expressed as such: 







KCN (uncombined) = 0.2432 N = 31.65 grams per liter 
Silver as Ago(CN). = 0.1893 N = 25.35 grams per liter 
Silver as KAg(CN)>» 0.1893 N = 37.67 grams per liter 





Occasionally in titrating these unknown solutions it is noticed that 
the e.m.f. is 10 or 20 millivolt above zero at the first end point. This 
is possibly due to high carbonate concentration, and the effect can 






be overcome by putting an e.m.f. of 10 to 20 millivolt in the circuit 





in the appropriate direction. 











Conclusions 


The estimation of free cyanide and argenticyanide in a silver plat- 





ing solution can both be carried out in the one titration, using 





electrometric methods to detect the Liebig end point and the point 





of complete precipitation of silver cyanide. It has been shown that 





zinc, chloride, hydroxide, and carbonate show no appreciable inter- 
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Copper May Be Had _ Refined copper may now be pu 


From RCF chased by all eligible buyers w 
certification, preference ratin 
authorization number from the Reconstruction Finance ¢ or; 
Nickel and Directive No. 8 to Order M-: 
Nickel Chemicals sued on August 16, 1945, state at 
Directive Issued specific authorization must bh 
tained from the War Productio 
Board before anyone is permitted to melt nickel on rated or 
unrated orders. The Direction also states that suppliers of 


nickel chemicals must report their schedules of delivery, pro 
duction and stocks on revised Form WPB-2872. It provides 


. further, that “Producers and dealers in refined nickel salts may 


deliver refined nickel sulphate and refined nickel chlorid 

any one month on unrated orders only after filling rated orders 
for delivery in that month and after accumulating a stock 
use on ‘emergency orders’ in an amount equal to one-third of 
Second Quarter 1945 deliveries.” Consumers of primary nicke 
who use less than 25,000 pounds per month do not have t 
report the usual desired information asked for on revised Forn 
WPB-2871; and suppliers of nickel chemicals who fill orders 
for less than 100 pounds need not report such deliveries sepa 
rately but may group them in reporting on revised Form 


WPB-2872. 


Potassium Carbonate At the August meeting of the Potas 


Allocation sium Carbonate Industry Advisory 
Recommended Committee the members — recon 
For Revocation mended the revocation of allocatior 


controls on potassium carbonate }y 
cause of the current supply of this material. 


Service Contract Amendment No. 1 to Revised Sup 
Price Adjustment plementary Order 9, was issued 01 
Amendment Issued July 27, 1945, by the Office of Pric: 


Administration to offer maximun 
relief permissible under OPA standards for services, such as 
metal finishing, . . . “service essential to the war program.” 
This amendment makes it possible for a contractor or subcon 
tractor to make application for an adjustment of prices under 
his contract. 


WPB Aids Interpretation | to Priorities Regu 
Small Producers lation 27, issued on July 26, 194. 

states that the regulation permits a 
manufacturer to use its procedures to obtain controlled mate 
rials or other production materials up to December 31, 1945 
“if total production is not expected to be more than $50,000 
worth of all products manufactured in any calendar quarte! 
in which materials purchased under this regulation will be used.” 





ference with the method. The presence of copper, iron, and me! 


however, can have quantitative effects on titration to the second © 


point. These impurities are normally never present except in 


small concentration and do not really militate against the met! 


of analysis. 


It is important to note that the presence of chloride can he det 


quantitatively by continuing the titration after the cyanide end pr! 


The effect of ferrocyanide—probably the commonest hav) 
impurity—can be shown quantitatively and allowed for tl 
content is known accurately. 


The accuracy of the electrometric method is much excess 
that usually required for electroplating solution analy an 


sensitivity of the end point is much less than one dri 
of 0.2 ™ silver nitrate. 
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‘lectrolytic Pickling 


§, Pot. 2,378,761. 
| e art of electrolytically treating 
bath 

he method*comprising the use of 

ttle for the 
if nitrogen and 
bath 


nitrogen-oxides at the 


including molten sodium 
bath and the inclu- 
oxygen containing 


pound by the having the charac- 

evolving 
when in an electrolytic circuit, in con- 
th passing the current from the 
through the bath to the 
latter, 


inode, the current 


metal being 
kettle is 
causing evolutions of 
surfaces of the kettle 
bath, to 


to these 


| in the whereby the 
ven-oxides al the 


wted by the prevent sludges 


sticking 


surfaces and making 


ig these surfaces by 


scraping a 
ely simple proposition. 


Sandblasting Nozzle 


S. Pat. 2,379,432. J. 


. Heany, 


assignor 





+ 24. 








? 


Corp., July 3, 
\ nozzle for sand blasts, oil chokes. 
ie like comprising a tube having inlet 
itlet ends, the duct of the tube decreas- 
n size from the inlet to the outlet, the 


I size relative to 


decrement of outlet 


being approximately two inches per foot. 


Ceramic Glaze 
2,379,507. <A. J. 

FE. I. duPont 
\ ceramic 


Deyrup, as- 
Nemours, July 3, 
composition comprising a 
suspended in a medium 


cellulose and a terpene 


Cleaning Ferrous Metals 


S. Pat. 2,380,284. J. H 


, . Young, assignor 
I> 
Pont de 


Nemours & Co., July 10, 
ethod of removing impurities in 
xides from a ferrous metal arti- 
mprises subjecting said article 
ng action of a fused bath con- 
ally of a substantially homoge- 


i] us, of alkali 


cyanide, 


eutectic mixture 
) de and _ alkali 


ing said bath at a temperature 


metal 


Inhibit. for Hydrochloric 


Acid 
B. MeCullock, as- 


Development Co.. 


S. P 380,254. T. 
. dard Oil 
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F. Forsberg, assignor 
rican Steel & Wire Co... June 19, 


Septem ber, 


— 


wassw cave 
Par toc sum Pwew Or 




















13 im .- 
— =~ Tt 5 ammeang 
S DD py 


July 10, 1945. The 


hydrochloric 


method ot 


against 


inhibiting 


acid corrosiveness to 


ferrous metals which comprises contacting 


said acid with crude phenols of petroleum 
origin, settling the 
the inhibited 


material. 


mixture, and separating 


acid from the undissolved 


Molybdenum Black Bath 


©. S. Pat. 2,380,044. R. A. Hoffman. as 
ignor to E. I. duPont de Nemours & Co.. 
July 10, 1945. In a process for the produe- 


tion of an electro-deposit, the step compris 


ing electrodepositing an adherent. abrasion 


resistant cathode deposit of an oxygen 


compound of molybdenum at a current den 
about from 1 to 15 


sity of amperes per 


square foot from an aqueous acid bath in- 
soluble nickel com- 


pound, and a soluble molybdenum compound 


cluding boric acid, a 


selected from the group consisting of sodium 


molybdate, 


potassium molybdate, ammonium 


molybdate, and molybdie oxide, the amount 


of molybdenum present, calculated as metal, 


heing from 7 to 150 grams per liter. 


Cooling Grinding Wheels 


U.S. Pat. 2.380.332. H. J. Scheer, assigno1 
to Abrasive Co.. July 10, 1945. The combina 


tion with a porous grinding wheel having a 


central axially extending 


flanges 


cavity, a pair of 
respectively 


gripping the 


opposits 
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side faces of the wheel, an annular guitet 
formed in one of said flanges, ports affording 
communication between said cavity and said 
gutter, means for supplying a fluidic coolant 
to said gutter, and means within said cavity 


for receiving said medium from said ports 
and delivering it directly to definite localities 
throughout the full circumference and axial 
distribut 


ing said medium axially and circumferentially 


depth of said cavity for uniformly 


of said cavity. 


Cleaning Aluminum and Magnesium 


U.S. Pat. 2,381,124. J. F. Hart, assignon 
to Kelite Products, Inc.. Aug. L945 \ 
composition for cleaning such metals as 


aluminum or magnesium, which composition 


comprises an aqueous solution containing 
sodium salts of orthophosphoric acid and 
silicic acid in substantially the stoichiometric 


proportions of three mols of 
ot P.O 
of SOs. 


Na.O per mol 


and one mol of Na.O per two mols 


Spray Nozzle 
Y. 5. Fae 25m 


July 31, 


Osis. hh. S. G 


1945. A spray nozzle 


irabedian, 
con prising i 
tubular body and a cap mounted thereon for 


relative rotative adjustment, one on the other, 


a +24 ) 

















e~ = - 


around an axis extending lengthwise of said 


tubular body, said body having a discharge 


orifice in the end thereof on which said cap 
is mounted and said cap having a thin end 
wall provided with an orifice cooperating with 
that in said body to control the flow of liquid 
through the being 


nozzle, the two orifices 


eccentrically related to each other the orifice 


in said cap being elongated laterally and 


terminating at one end in a gradually tapered 
bevelled corner, and the cooperating edge of 


body 


cooperate with said corner in directing a fine 


the orifice in said being bevelled to 


spray at an abrupt angle laterally with refer 
ence to the axis of said body. 
Sheet Cleaning Machine 
U.S. Pat. 
the American 
1945. In a 


scribed, 


2.380550. E. Reed. assignor to 
Rolling Mill Co. July 31, 


machine of the character de 


housing, a pair of pinch rolls, a 
rotary brush and an eens supporting roll, 
a pair of pinch rolls, a rotary brush and an 
opposed supporting val. and a pair of wiping 
rolls, said arranged in the 


brushes bein 


respectively to contact upper and lower sur 


elements being 


order named, said irranged 


faces of sheet material passing through said 


machine, said supporting rolls being provided 


with magnetic means to bind the sheet ma 


terial to their surfaces over areas at least 


as great as the areas of operation of said 


brushes, and means engaging the material 


between the pairs of rolls hereinabove set 


381 











forth, said magnetic means being limited in 
area to release said material to said engaging 
means, and means for driving a roll of each 
of said pinch roll pairs, said supporting rolls 
and a roll of said wiping roll pair at the same 
peripheral speeds, said driving means com- 
prising a motor and a gear drive from said 
motor to a roll of each of said pinch roll pairs 
and to one of said supporting rolls, and a 
second motor drive for the second of said 
supporting rolls, said) motor drives being 


synchronized. 


Electrolytic Polishing 

S. Pat. 2,381,167. C. 

W. J. Resch, assignors to the American Steel 
and Wire Co. of N. J., Aug. 7, 1945. A stain- 


less steel electrolytic polishing method com- 


R. Horwedel and 


prising making the steel the anode in an 
electrolyte consisting of one part, by volume, 
of a solution of 60% chromic acid and 40% 
water, by weight, and from two to four parts, 
by volume, of a water solution of an acid of 
the class consisting of acetic and formic 
acids, the acetic acid solution consisting of 
99.80 acetic and .2% water, by weight, and 
the formic acid solution consisting of 90% 
formic acid and 10% water, by weight, at a 
current density of from 150 to 350 amperes 
per square foot of anode surface and with 
the electrolyte temperature not exceeding 
Q0° F. 


Rustproofing Machine 


U.S. Pat. 2,381,183. E. W. Richards, as 
signor to Parker Rust Proof Co., Aug. 7. 
1945. In a method comprising the passing 
of metal between a suecession of rolls and 
wetting it with a chemical solution during its 
passage, where the chemical solution is an 
acidulous one which reacts with the metal 
and forms insoluble salts of the acid, part of 
which adhere to the metal as a coating. the 
steps which comprise applying said chemical 
solution to metal as it is passed through the 
rolls, draining the solution from the rolls, and 


directing the drained solution in one path 





and circulating it to where it again wets metal 
passing through the rolls, stopping the cir- 
culation of said solution, while said circula- 
tion is stopped applying to the rolls a clean- 
ing solution containing the same acid as, but 
having a lower pH than, the said chemical 
solution and adapted to remove sludge from 
the rolls, draining the cleaning solution from 
the rolls and directing the drained cleaning 
solution in a path different from the first 
said path. 
\pparatus for chemically coating sheet 
metal comprising a cooperating pair of rolls 
through which sheet metal may be passed, 
nozzles in position to apply liquid to said 
rolls, two separate reservoirs adapted to hold 
different solutions, means to pump liquid 
alternatively from said reservoirs to and 
through said nozzles, a plate beneath said 
rolls in position to receive liquid draining 
therefrom, and means to direct liquid from 
said plate alternatively to said reservoirs. 


Flowing Tin Plate 


M. P. Vore, assignor 

















to Westinghouse Electric Corp., Aug. 7, 1945. 
An induction-heating apparatus for indue- 
tively heating an elongated member which is 
continuously moving in the direction of its 


length. 


Sand Blast Machine 


U. S. Pat. 2.380.738. A. H. 


31, 1945. Sand blast apparatus, comprising 


Eppler, July 


the combination with a sand blasting gen 
erator, a mixing nozzle and a pipe connec 
tion between the generator and the nozzle, 
of means for metering and supplying to the 
mixing nozzle, under pressure, atomized 
liquid charged with rust resisting chemical 
material in predetermined quantities sub- 
stantially equal to those required for coating 
the particles of sand generally with such ma- 
terial, whereby the surface to be cleaned may 


be coated with the chemical material simul- 


METAL 


FINISHING, 








taneously with the impact of the sand , 
ticles thereon. 


Degreasing Machine 
S. Pat, 2.380.968. E. W. Kimmig 
F. J. Peters, assignors to Continental | 


Co., Ine., Aug. 7, 1945. A degreasing 





paratus comprising a tank, means for 
taining in one section of the tank 
vaporized grease-removing fluid and 
other section of said tank a liquid bat! 
said grease-removing fluid, and a conveying 
means for passing the articles to be degrea: 
continuously and in succession throug! 
grease-removing vapors and then into and 


of the grease-removing liquid. 


Corrosion Prevention of Ferrous Articles 
U. S. Pat. 2,381,778. J. M. Schoonmak 
Jr. and F. 
Steel Spring Co., Aug. 7, 1945. The met 


of protecting a ferrous article against 


Stockton, assignors to Standard 


rosion which consists in depositing a 
tinuous coating of nickel of substant 
uniform thickness on the article, then aj 
ing to the nickel a coating of tin, and! 
heating at a temperature above 350° | 
below the melting point of tin for a p 
of time sufficient to diffuse at least 
of the tin into the outer portion only 


nickel. 


Continuous Strip Pickling 
U. S. Pat. 2,381,652. S. J. Dis 
signor to National Steel Corp., Aug 


Apparatus for continuous pickling of 


Yishau 


metal comprising a tank for holding a 


of pickling solution having a_ bot 
walls and end walls, means adjac 
walls to guide the strip metal 
body of pickling solution in the 


duit extending along the inside 
jets in the conduit directed | 
in the tank along which the 

of the strip metal travels, an: 
heating fluid connected to th 
supplying heating fluid to 

pressure so that heating fluid 
the jets causes a stream of the 


tion to impinge on the strip n 
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CLEAN BRIGHT 
BRASS CLEANER 


@ A new outstanding COWLES CLEANER for 
non-tarnishing cleaning of polished and unpolished 
brass, copper and bronze in still tanks with or with- 
out electric current—also in all types of washing 
machine equipment. Cowles K W does not attack 
the metal. It is fast, efficient and economical. 


Immediate shipment from warehouse stocks, 


THE COWLES DETERGENT CO. 


METAL CLEANER DEPT. 
7016 EUCLID AVENUE e CLEVELAND 3, OHIO 


FINISHING, 


Septem ber. 
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METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 


sender's name will be kept confidential, if desired. 








Equipment for Anodizing 


Question: We are interested in installing 
anodizing. Kindly give us whatever informa- 
tion you can on installation of the following 
tanks, including size of generator or recti- 
her, type, cic. 
Tank 6’ x 

bags ae 

20’ x 

i. 

{nswer: Before the size of the required 

electrical equipment can be furnished, it is 

necessary to know how much surface area is 

te be anodized and whether the chromic or 
sulfuric process is to be used. 

We would suggest that you figure on the 
basis of 20 amps. sq. ft. for sulphuric anodiz- 
ing with an 18-24 volt generator or rectifier, 
and 5-10 amps./sq. ft. at 40 volts for chromic 
acid, 


Polishing of Formed Wire 


Question: Problem — Fine — steel — wires. 


Wanted a production method for polish- 
ing that will not change the shape of same. 


” 1 


Wire forms are approximately 34” x 12” o1 
31” in length. The wire size is .012 to .030 in 
diameter, depending upon the style of the 
traveler, Wires are turned up on both ends 
and are made of tempered steel. 

Our present method is to scour in revolv- 
ing rattlers having pockets 5” x 15” x 15” 
using pumice about the size of coarse granu- 
lated sugar and sawdust. That gives us what 
we call a scour, which is a silvery material 
finish. The travelers are then polished in 
similar rattlers using scrap leather. The load 
in each pocket will vary from 2 pound to 
3 pounds, 

We are able to obtain a high polish but the 
fine travelers interlock with each other and 
in rotating pull out of shape. 

We are enclosing samples of several sizes 
and styles, 


Dds We 


{nswer: We do not know of any method 
which would be more suitable than the one 
presently employed, but we would suggest 
that you investigate the possibility of polish- 
ing the wire by drawing it through a sizing 
die before forming. 


Coloring of Razor Blades 


Question: We are interested in modern 
methods of blueing (also gilding) of razor 
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blades, as applied in industrial production 
of safety razor blades from tempered steel 
strips. 

Any data on these processes or references 
to related 
appreciated. 


literature and patents, will be 


A. N. 

Answer: The blue color is generally a heat 
color, produced during the tempering opera- 
tion. The yellow color is usually produced 
either by brass plating, or by the use of 
dyes. We would suggest that you communi- 
cate with the Eaton-Clark Co., 1480 Franklin 
St., Detroit 7, 


dyes, 


Mich., for details on metal 


Plating Tungsten 
Question: Kindly advise if you have any 
information regarding tungsten plating and 
send us any data you may have. 
So Dek. 
Answer: No process has been developed to 
date for depositing unalloyed tungsten. The 
metal can be deposited as an alloy, however, 
with nickel, cobalt or iron. The fluoride bath 
has given good results, and an example of 
this type of solution is: 
Tungstic oxide 120 g 
Ammonium bifluoride 240 “ 
Sodium fluoride 240 “ 
Sodium chloride 240 “ 
Water 1 gal. 
pH 5.3-6.3. 
Current Density 30 amps. sq. ft. 
(nodes 
Nickel. 


Add small amounts of alloying metal 


Temperature 140° F, 


Tungsten, Tungsten Carbide ot 


chloride. 
(H. H. Armstrong and A. B. 


U. S. Pat. 2,145,241.) 


Alkaline baths for this purpose have also 


Menefee 


been developed, and we would refer you to 
the following: 
Fink & Jones — Transactions 
chemical Society, 59 (1931). 
Holt Transactions Electrochemical So- 
ciety, 66 (1934) and 71 (1937). 


Electro- 


Corrosion 


Question: I have been using a standard 
antenna manufactured by one of the well- 
known radio manufacturers which has a light 
coat of cadmium, and on beach patrols, these 
antennas are subjected to salt air practically 
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all the time, and, owing to this fact, th. 
of the antenna is approximately one yea 

It would be greatly appreciated if 
could advise me as to what plating in 
opinion would stand up best under the a 
mentioned condition. 


4nswer: We would suggest that you 
either a heavy cadmium plate, or a hes 
copper, nickel and chromium combina 
The thickness of deposit should be J 
minimum for suitable life. 


Wrong Reference 


Question: Although we subscribe to MV 
Finishing and receive it, we cannot lo 
copy of an article published in Volume ¢ 
page 106, I believe, entitled, “Anode Rack 
for Chrome Plating:’” We would appre 
your forwarding copy of this article at ) 
earliest convenience. 

R. \ 
4nswer: We believe you have us confuse 
with some other publication, since we 
now only on our 43rd Volume. 

Could you be referring to the maga 
Metal Industry, which is published in En 
land at Dorset House, Stamford St., Lo 


SE. 1? 


French Gray Finish 
Question: 1 wish you would please 
to me a good formula for French gra 
sterling silver handles without using plat! 
As you know, for a time, platinum is 
and we would like to find a substitutr 


will oxidize good and _ black. 


H 


4nswer: Immersion in any of the sul} 
type oxidizing solutions will produce 
French gray color. French gray, how 
is net a deep black, but a gun metal ! 
To produce a deep black, we would sugs 
that you use a black nickel plate, operat 
details for which will be found in the / 
ing and Finishing Guidebook. 


Standard Costing 


Question: We are desirous of obta 
two copies of the pamphlet or book ti! 
“Standard Costing of Plating Processes. 
R. W. Harrison. This article was publi 
in the “Journal of the Electrodeposit’" 
Technical Society, 1944, 19, 91-105.” If) 
cannot supply us with these copies. Pp 
advise where they may be obtained. 

C. HA 

Answer: We believe you can obtain 
stats from the New York Public [ibrar 
you may communicate with the [tect 
Society, Northampte! 
John Street, Lon 


positors’ Technical 
Polytechnic Inst., St. 
E.C. 1, England. 
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HAVE YOU 


YOUR BRUSH 
REQUIREMENTS 
LATELY? 








[——— engineers are constantly im- 
proving their products to keep pace with 
the more recent requirements of higher 
ase ma current carrying capacity, less friction, 
graying higher speed operations and better com- 
mutation. 


It is not enough for a Keystone brush to 
HA meet ordinary service. It is specifically 
- designed and processed for the particu- 
luce | lar application on which it will serve and 
incorporates all recent improvements. 


“ Keystone Brushes, because of their ex- 
the f cellent physical properties and many hid- 
den characteristics with exclusive fea- 
tures, are a decided improvement. It will 
pay you to check your brush require- 
ments first and then check with Keystone. 





WRITE FOR CATALOG 
AND PRICE LIST K-15 


1935 STATE STREET, 











Keystone Metal- Graphite 
Brushes for low voltage gen- 
erator and slip ring applica- 
tions assure dependable 
electrical energy at all times. 
Copper and graphite are 
carefully proportioned to 
meet the needs of the indi- 
vidual piece of equipment. 
The brushes have excellent 
lubricating qualities and 
molded-in shunts establish 
a perfect connection. Your 
order for popular types and 
sizes can be quickly filled. 








KEYSTONE CARBON 


Manufacturers of Precisio 


COMPANY, INC. 


n Molded Products 
SAINT MARY S, PENNA. 
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NEW EQUIPMENT AND SUPPL 


NEW PROCESSES, MATERIALS AND EQUIPMENT FOR THE METAL INDUSTRY 











Steel Work Bench 


Streamlined design, sturdier 
the fea- 


tures of the improved Equipto 12-gauge steel 


and numerous available extras, are 
work bench announced by Equipto, Division 
of Aurora Equipment Co., Dept. MF, Aurora, 
Ill. back 


side railings for use as a packing bench. 


It may be furnished without and 

All four flanges of the bench are formed 
into a boxed edge for utmost rigidity. A 
steel tack 
welded onto top for vise reinforcement. The 
bench is highly suitable for both work bench 


second plate may be 


12-gauge 


Micronoil Riso 


Micronoil Riso is 
rust-inhibiting treatments for metal parts. 


a new development in 
oil, emul- 
added to 15 to 50 
water, as required by the nature of the parts 


It is an acid-free, or neutral, 


sifiable, which is parts 
to be treated. 
160° F. The metal parts are immersed in the 
bath until they 


It is used at a temperature of 


come to heat, then drained. 
The illustration presents aircraft parts that 


construction, 


use and for supporting light machine tools. 
The four feet have holes to permit fastening 
to floor if desired. It is available in 42 inch 
and 6 foot lengths, 34 inches high and 28 
inches deep, on short deliveries and without 
priority. 

It can be furnished as a plain work bench 
with and with bottom 
tray, back and side railings, drawers with 
padlock attachment, adjustable 
ment tray for drawer. Benches may be used 


12-gauge_ steel 


top 
3-compart- 


side by side and back to back forming larger 
working surfaces in a minimum of floor space. 


have been treated with Riso and exposed for 
nine months to the acid fumes of a plating 
department. It is to be noted that the sheen 
of the still 
claimed to have 


finish is retained. This test is 


run eight months longer 
than was possible with any other light oil 
treatment tested. 


Weather 


were 


tests of similar 
1944, 
conditions 


exposure 
October, 
through Michigan 
March, 1945, 


corrosion. 


parts 
started in continuing 
winter until 


with no visible evidence of 
Interested readers should write to Protec- 
Dept MF. De- 


tive Coatings, Inc., Box 56, 
troit 27, for fluid trial samples. 


Cement 


{ new and_= superior 
PRE 
cently been developed by the Pennsylvania 
Salt 


resin-type cement. 


known as Pennsalt Cement, has re- 
Manufacturing Co. This cement is a 


quick-setting, cold-hardening acid, alkali and 


METAL 


solvent proof product composed of a lig 


and a 
chemically 


powder 


which, when 


to form a cement. 


mixed, rea 


Pennsalt PRF Cement has been desig; 


specifically for bonding corrosion-proof brie) 


and tile in uses where both acid and alkali 


are encountered. 


Typical applications 4 


laying floors and drains, and lining tank: 


in electroplating shops where a c: 
that 


required 


will resist 


alkalies and solvents. 


COTTOSIV¢é acids 


Detailed data and instructions for use n 


ment js 


be secured through the Special Chemica: 


Division of 
facturing Co., Dept. MF, Philadelphia 7, P: 


the Pennsylvania 


Salt Mar 





PROFESSIONAL 
DIRECTORY 








New York City 


JOSEPH B. KUSHNER, Ch.E. 
Metal Finishing Consultant 


War plating plants designed and stream | 
lined for increased production. 
LA 4-9794 








TO 


porosity. Solution 


G. B. HOGABOOM JR. & CO. 


Consulting Chemical Engineers 
SALT SPRAY TESTING — 
MEET ARMY AND NAVY SPEC. 
FICATIONS. Testing of deposits-thickness, 
composition, 
plant design, process development. 


44 East Kinney St. 


CERTIFIED 


analyses, 


| 
| 
| 


Newark 2, N. J. | 








or. C. @. 


59 E. 4th St.. N. Y. C. 


F. Young 








Plant 


PEACE-TIME 





Design 


RE-CONVERSION 


INDUSTRY. 


and Layout, 


20 YEARS IN FIELD 
MEMBER A.E.S. 


AND PREPARA 
PRODUCTION: — SPEC 


Production Ps 
Control and Product Testing, Cost Estimates, © 


“Electro Chemical Technology’ 


E. J. HINTERLEITNER AND ASSOCIATES 
821 NORTH AVENUE. W. 
WESTFIELD, NEW JERSEY 
PHONE: WESTFIELD 2-4766 


NATIONWIDE, COMPLETE CONSULTING 
SERVICE FOR THE METAL FINISHI! 


Sot-O9 


parr7er 


a 
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Septem ber. 


Platers Technical Service (o.| 

Electroplating and Chemical Engineers 
Complete services, including solution analy: | 
ses, process development and deposit tests 


S. C. Taormina .... ey: Director | 
Tech. Advisor 


ORchard 4-177) | 


233 W. 26th St. | 








0 
c 


~~ @ ry 


Se en eee 





micals 
Mar 
(fy 





TING) 
41NG 








MF 





NEED HELP 


WITH STEEL CLEANING OPERATIONS? 









sites K to-lumper SERVICE 


FOR STEEL CLE 


Here are a few typi 








Cleanin 





Cleaning before 
heat treating 








GET THIS 


pt 





DIVERSEY DC-22—A vigorous, heavy duty 
cleaner that quickly and completely re- 
moves dirt, oil and grease from iron and 
steel parts. Unusual cleaning action made 
possible by superior saponifying, emulsify- 
ing, wetting and penetrating powers. Eco- 
nomical because of unusual reserve strength. 
A dry product used in boiling solution. 


DIVERSEY DC-44—A medium duty cleaner 
that readily removes oil and grease from 
iron and steel. Rinses freely and completely, 
leaving no film or scale. Economical be- 
Cause of reserve power. Easy to use in still 
tank cleaning or mechanical washers. 


DIVERSEY DC-16—A triple duty product 
used (1) as a solvent for removing oily and 
greasy contaminations containing solids 
Such as buffing and polishing compounds, 
drawing compounds, smut and dirt; (2) as 
4 water emulsion for use in automatic wash- 





cal operations wher 


g after heat treating and assembly . 
and oil quench 


Samper 


SERVICE 
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ANING OPERATIONS 


e Diversey “kno -how” and products ca 


ep 


‘ 


— 9% 
ORS ORS 
heik Pre 


n be a big help --- 
/S 





= Ss 
Removal ofh 
Rae Sa ed 


eat scale 


Cleaning prior to inspection 











Yj Y ‘ ing before vitreous 
fb Cleaning before organic Coen ela 
Cleaning beter finishing 
electroplating 






























If you’re running into trouble with any of your 
iron or steel treating operations, call in a Diversey 
D-Man for “‘bumper-to-bumper” service. No mat- 
ter what the problem . . . and there can be plenty 
of them as you can see from the adjoining chart... 
the Diversey D-Man has the ‘‘know-how”’ plus the 
right tools to do the job completely from ‘“‘bumper- 
to-bumper.”’ By right ‘“‘tools’”” we mean, of course, 
the right products. Diversey Research has devoted 
over 20 years to developing special-purpose clean- 
ers, detergents, and the like. 


Let the Diversey D-Man make a cost-free survey 
of your iron and steel treating operations. He can 
often show you ways to step-up production that 
require less man-power. Just write to Metal Indus- 
tries Dept., THE DIVERSEY CORPORATION, 53 West 
Jackson Blvd., Chicago 4, II. 


ing machines handling iron and steel parts 
where rust inhibition is necessary; (3) as a 
light-duty rust-proofing compound between 
fabricating operations. 


DIVERSEY EVERITE—A powerful solvent spe- 
cially developed to remove heat scale and 
rust quickly and completely without harm- 
ing the sound metal. Reduces possibility 
of hydrogen embrittlement. 

DIVERSEY DC-12—An electro-cleaner that 
minimizes danger of hydrogen explosions 
by developing limited foam blanket. Safely 
removes stubborn smut and dirt. An ex- 
tremely efficient conductor. Economical 
because of long solution life. 


AT YOUR SERVICE 








DIVERSEY DILAC — Microscopically etches WITH THESE PROVEN 
steel surfaces in preparation for painting. 
Imparts a rust inhibiting coating. Leaves DIVERSEY PR ODUCTS 


an ideal surface for receiving and holding 
an organic finish. 


“QUICK DRY” STOP-OFF 322 


Makes Your Work Easier, Faster, Better 


Tight-holding, clean cutting edges that won't budge 
a whisker—not even for the toughest plating solu- 
tions — that’s what Unichrome Stop-Off 322 gives PROPERTIES 
you. This helps you do more accurate work—faster, 
easier. And besides, Unichrome is most convenient 
to use. Simply brush, spray or dip. At room tempera- 
tures, too. Another thing — it dries fast. Finally, 

re ling GOR . » id 
a yt hp seepage with Unichrome Stop Application—Can iia 
3 sprayed or dipped. 





Chemical Resistance — Excel- 
lent in all plating cycles. 


Let us put you down for a trial shipment. See 
these advantages for yourself. There’s a heavy war Drying—Dries quickly at room 
demand for the new and improved resins in Uni- temperature — adheres with 
chrome Stop-Off 322. But, we'll rush it to you as fast out force drying. 
as possible. Write our nearest office for prices and 
complete data. *Reg. U.S. Pat. Off. Stripping — After plating, 


material may be removed 

UNITED CHROMIUM, INCORPORATED by dissolving in Remover 
51 East 42nd St., New York 17, N. Y. * 2751 E. Jefferson 322 R A. 

Ave., Detroit 7, Mich. * Waterbury 90, Conn. 











Unichrome Quick Dry Stop-Off 323—for Iried ot room temperature, for use In in onodizing and hot, strongly olkoline 

ct 4 other plat work # plating ' solut 

© stop off that can be peeled off 

Unichrome Coating 202 —a new rock in Unichrome Resist oting ma 

Air-Dry Rack Coating 203 — a ' to Air-Dry A for ' f truct te racks, 
thet c« t Jiprs , tf t goskets, ete 


Dust Collector out moving the latter. The connection be- 
With an extra thick. flat ‘Glter. instead of tween dust outlets and collector can be com- 
the familiar round type, Model 1150 Dustkop pleted quickly with flexible metal hose or 


dust collector becomes the latest addition to standard sheet metal pipe. With electrical 


the line of individual, self-contained dust 
collectors of Aget-Detroit Co., Dept. MF, 602 grinder, the installation is complete. 


First National Bldg., Ann Arbor, Mich. The Model i150 is based on the principle 


Although designed for individual use on of cleaning and recirculating the cleaned air 
the biggest wheel dry grinders, dise grinders, back into the working space to save heat and 
sanders, ete., as well as polishing and buffing prevent workers’ complaints about drafts and 
equipment, the Model 1150 is equally adapt the resulting colds. 
able to more than two wheels when the wheels Dust, dirt, and lint from the source, is 
are small and are grouped close together. drawn into the unit by a direct driven, non- 

Being of the unit type, no duct work is clogging paddle wheel fan which is direct 
required for installation so that the dust driven by a continuous duty 1! hp.. 3.450 
collector can be placed in operation within r.p.m. motor. A cyclone separator contained 
a very short time and without the necessity within the unit separates most of the dust 
of interrupting work in the department. and dirt out of the air streams—the extreme 

Due to its compactness (20” x 36” floor fines being removed by the spun glass filter 
space) the Model 1150 Dustkop can usually before the air is returned to the working 
be placed behind the grinder or buffer with space. 


connection into the = starter circuit of the 


\ hand crank on the end of tl! 
is for shaking the fine dust from 
so that it can be brushed down the s 
and into the dust collecting bin. 1 
occupying the entire bottom of th: 
has a dust drawer to permit easy 
and disposal of the collected dust, 
bristles, ete. 

Renewal of the spun glass filter 
which is required only at infrequi 
vals, is said to be inexpensive and | 
only a few minutes. 

The unit is available with motors { 
tion on virtually any type of power 
be supplied with inlet sleeves fo; 


sized connections to one or more dust 


Single Stage Washer 

The new Optimus Single Stag 
which permits rinsing and washing 
unit, has been announced by Optimus 
ment Co., Dept. MF, 127 Church Si 
wan, N. J., manufacturers of m 
metal washing machines and dryers. 

An additional feature is the fact that + 

unit is portable permitting it to be eas 


spotted wherever the work is, eliminating {! 


need of bringing the work to the mac! 
\nother feature is the fact that the unit 
be easily moved on to another spot 
flow of work eases on shifts from departn 
to department. 

The unit is small, compact, quick-working 
and handy, occupying a floor area of only 
sq. ft. Low in cost, unit comes complete wil 
moving jets and easy-operating vertical 
ing doors that adequately control splash an 
spray. Unit can be equipped with any 
heating device and thermostatic contro! 

Further information may be obtained 
writing to the manufacturer at 


address. 


Plastic Dip Tank 
The Phillips Manufacturing Co 
a new and improved melting tank 
cellulose ,dip compounds _ that 
critical melt with a temperature \ 
less than 5° F. This efficient new 
capacity of 15 gallons of melted « 
lose or similar compounds. Melti 
encased in an oil bath by which he 
mitted throughout the melt uni 
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sie nvection. There are no 


moving parts 


» break down—it’s complete and compact to 
Thermostatic 


keep the melt at exactly the temperature de- 


ghest efficiency. controls 


screened off 
g tl section, for adding additional unmelted ethy! 


sired and there is a separate, 


ellulose so that it does not enter the melt 
ntil it, too, is of the right consistency. 

This Phillips Plastic Dip Tank is all-steel, 
re-welded, 


mtrols completely enclosed and_ protected. 


insulated throughout and with 


=a 


This is a compact trouble free melting unit 
lor present day overseas shipping and_post- 
war use. Your letterhead with a request will 
ring further details from Phillips Mfg. Co.. 
ept. MF, 3416 Touhy Ave., Chicago 45, TI. 


Spray Booth 

e Ordinary spray booths designed for paint 
similar materials do not solve all the 

roblems created by strong blasts of air 

d metal from metallizing guns. These 
ficulties are now overcome with metallizing 
‘pray booths and dust collecting equipment. 
Vesigned, engineered and built for handling 
‘prayed metal dust, 






a complete line has 
en released by the Metallizing Engineer- 


Co. Dept. MF, Long Island City 1, 
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The Fast, Effective Method of" 
INSULATING PLATING RACKS » 


Mm, © 












MICCROTAPE 


on the Splines 


Miccrotape is an extruded tape, with tapered 
edges which makes it extremely easy to ap- 
ply and permits much smoother overlapping 
and fitting into corners. It has unusual prop- 
erties of dielectric strength, elasticity and 
tensile strength. Used in combination with 
Miccrotube, the two materials can be fused 
by heating to provide an integral coating. 


MICCROTUBE 


\ on the Contact Wires 


Miccrotube, the new, extruded plastic-base 
tubing, is quickly and easily applied to al- 
most any type of straight or bent contact 
wires. Its physical characteristics provide ex- 
ceptional insulating qualities, and its smooth, 
glossy surface minimizes dragout of solu- 
tions. Available in inside diameters from 
1/16” to 1”. 





A new six page bulletin provides complete information on 
Miccrotape and Miccrotube used both for insulation of plating 
racks and for masking parts prior to selective plating. Full 
details on physical characteristics, methods of application, 
and prices are included. Your copy will be mailed you imme- 


diately upon request. 


MICHIGAN CHROME & CHEMICAL CO. 


6348 EAST JEFFERSON 


DETROIT 7, MICHIGAN 





booths tor ex 


The line 


hausting to present exhaust systems, to the 


includes spray 


atmosphere, or into a Metco wet collector. 
Featured in the line is a lathe exhaust unit 
which is mounted directly on the lathe 
carriage and moves with it. Also featured 
are wet collectors and water wash = spray 
booths which gather metal particles in a 
valuable dust may be 


sludge sump where 


reclaimed for salvage. 


Metco spray booths include advantages 
such as sloping rear wall that eliminates 
eddies and recirculation .. . open type work 
table, down draft, dust trap and cleanout 


door. The 


Bulletin 43A, copies of which are 


complete line is described in 
available 
on request. 


Industrial Trucks 


The Market Forge Co.—makers of Mate 


rials Handling for almost a half century 


1945 


has announced a new and complete line of 
standardized industrial trucks and = acces 
sories. 

This entirely new type of industrial truck, 


equipped with deep stake pockets at each 


corner, makes possible the complete con 


version of the truck from one type of load 


carrier to suit other requirements simply 
bv the addition of standard available a 
cessories. It is now possible to set up 


quickly in the plant any type of truck 
needed to solve a load-carrying problem 
To the basic floor truck, simply add the 
accessories which will make a box truck 

leaf truck—shelf truck—rod and_ tube 
truck—or any one of the trucks shown in 
the accompanying illustration——plus many 


other combinations to make the truck suited 


to any specific need All that is needed 
Is the one basic type truck pl is accessor 
This basie truck—designed for mass pro 
289 
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Selective 
Plating Jobs 
with 









MASKING 
LACQUERS 


Eight Pen-Kote Masking Lacquers 
provide for faster, trouble-free production 
on all selective plating jobs—at appreciably lower 
cost. These new lacquers are regularly available for 

@ HARD CHROME stop-off (four superior coatings meet every require- 
ment). 

@ COPPER AND CADMIUM stop-off—including high-temperature copper. 


@ TIN AND ZINC stop-off—where superior resistance to high-caustic solu- 
tions is required. 


@ SILVER stop-off—a lacquer of exceptional dielectric strength in high- 
cyanide solutions. 


ALL Pen-Kote Masking Lacquers are easy to apply and unusually quick- 
drying. They adhere firmly, yet peel freely and are quickly removed 
after plating. They can’t contaminate solutions or tarnish the work, and 
provide a durable, perfect protective coating of high dielectric strength. 


WRITE TODAY FOR FULL DETAILS 


k PENINSULAR CHEMICAL PRODUCTS CO. 
1 6795 EAST NINE MILE ROAD 


VAN DYKE MICHIGAN 


the deck. 


Another 
Forge line is the adaptability of running 


unique feature of the Market 


gear. No longer is it necessary to be 
handicapped with a rigid unchangeable type. 
The undercarriage is so designed that any 
one of the six caster and wheel arrange- 
ments may he adopted and readily applied 
for various conditions and the personal pref- 
Non-tilt’ and tilt 
changed, one from the 


erence of the operator. 


types are easily 


other. Dolly types wagon types . . six 
wheelers . . all may be supplied at the 
duction has built-in features for safety, factory, or later changed at will by the 
strength and utility. Careful design has sii 
kept weight to a minimum. Deep section 12” bull wheels and 6” caster wheels, 


channels formed in one piece with the deck mounted on roller bearings and hardened 


provide the strong steel chassis capable of shafts, are the basic running gear. Rounded 


carrying up to 5,000-pound loads. Four corners and edges and_ splinter-proof deck 


additional channel cross members reinforce 
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on trucks eliminate common hazards 
mobile-type mastic material applic 
under body of the truck improves sour 
deadening characteristics. ji 
Complete story of standardized trucks anj 
accessories is told in their Load Cary 
Manual 1003MH,. which can be obtained 
writing to Market Forge Co., Dept. \f 
Garvey Street, Everett 49, Mass. 


Portable Washing Machine 


The machine illustrated, manufactured 
the Industrial Washing Machine Corp., Dept 





MF, New Brunswick, N. J., is known 
Model C.B.H. 


The unit consists of a tank and housing 





and is portable. Mounted on the housing ar 
electric immersion heaters, a pump and moto! 


valves, switches all wired, gauges, et 
Parts to be cleaned are placed in a squai gr 
mesh basket 16” x 16”; cover is lowered, al is 
the spray valve turned. The force of the spra 
causes the basket to rotate so that all of th C0 
material is completely cleaned. 
If desired, the basket can be removed al 
the machine is thus converted into a dip tank 
which can be used for wax or ot! dipping 
of parts. , 
Unit can be used for cleaning stampings 
ball bearings, castings, bakery pans, et 
Write for illustrated literature. 


Eye Shield 


4 new plastic eye shield, weighing les f 
than one ounce, has just been developed by 
Willson Products, Inc., Devt. MF, Reading 
rh 

Outstanding feature of the Feather>pé 
is the one-piece plastic lens, gripped tightls 
inter 


s, A 5 


in a new suspension-lock frame, but 


changeable or replaceable in ten seconds. 4 
slight pull releases the lens from the grooveé 
metal frame and makes it possible to su! 
stitute a green lens for a clear lens 
work involves glare. 

It is believed that the Feathers W 
fill the need for a safety specta which 
workers will really wear. Its light weg! 
and attractive appearance are ideal 
stant use and its low cost makes pra 
tical to extend protection to all 


engaged in semi-hazardous occupat 
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Lifting Clamp 


Lifting of light or heavy plates, barrels or 
other containers, stampings or welded assem- 
blies, or any metal with sufficient flat surface 
to enable the jaws of the Clamp to engage 
same, is facilitated through the use of the 
“Volz Flat Surface Lifting Clamp.” 

It picks up and securely holds, irrespec- 
tive of position of the clamp when attached 
and lifted. 

It releases instantly and automatically 
when the load or weight is relieved from the 
grip of the jaws. 

It is claimed that this clamp has two defi- 
nite clamping principles—one a_ pressure 
grip, the other a wedge grip—making it what 
is claimed an impossibility for the load or 
the article being held to slip, even though it 
contains a coating of grease or oil. 

\ll working parts are used in a strong drop 
lorging casing, eliminating thereby all dan- 
ger of bent parts by exposure. 

The cantilever basic principle actuates the 
one jaw—the stationary jaw being of special 
construction, which allows the tremendous 
wedge power and grip. 

lhe entire device, from the shackle to the 
eripping jaws are drop forged. 

They are made in four sizes—'%, 1, 3 and 
§ ton capacities. 

They will take from 0” to 2” in thickness. 

They are rather light in weight, compara- 
ely, and it is claimed that every one of 
these clamps are individually tested prior 
'o shipment to double their rated load. Their 
rip is instantaneously effected in either a 
horizontal or vertical position when load is 
plied in lifting or pulling applications. 

Further information may be obtained by 
Writing to Merrill Brothers, Dept. MF, 46-18 
Arnold Ave.. Maspeth, N. Y. 


Fabric Aprons 


abreast with modern industry the 
Safety Equipment Co. introduces 


ros 


Safe Fabric Aprons with the new 















PETERS-DALTOR homie 


17918 RYAN ROAD 
HYDRO-WHIRL DUST COLLECTORS AND SPRAY BOOTHS—INDUSTRIAL OVENS, WASHERS AND VENTILATING SYSTEMS 
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Iydro Whidl 


Gives You FREEDOM from 


@ CLOGGED NOZZLES 
@ DIRTY FANS AND STACKS 








@ HIGH MAINTENANCE COSTS 









@ NESTED “Zig-Zag” ELIMINATORS 





of wet precipitation, 


overspray in paint sp 


Hydro-Whirl Dus 


e DETROIT 12 





By a distinct departure from the conventional 
design, combined with the proved advantages 


problem of precipitating paint particles from the 


ploy the same patented principle. 


feature, the Snap-Strap. The application of 





Hydro- Whirl answers your 


taying Operations. 


t Collectors likewise em- 


, MICHIGAN 


web straps and sliding snap fasteners permits 
quick, positive adjustment replacing old style 
thongs. buckles, and other outmoded means 
of fastening. Workers will welcome the ease 
and speed with which these modern garments 
can be put on or taken off, providing in 
creased efficiency and the safety of ‘stant 
and automatic removal in case the apron is 
caught in moving machinery. The aprons are 
made of safety tested StaSafe Fabric in a 


( rmplete line of styles ind sizes in both bil 


Stassate 


ind waist types. Impregnated with 


Compound and cured, they protect against 


acids, caustics, solvents, flame, oils and 
paints; plus the added safety feature Snap 
Straps. New literature just off the press 
viving complete description, will be sent o1 
request to Standard Safety Equipment ‘ 
Li pt. MF, 232 W Ontario St (hicag 10 
Ill. 
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ee both acids and alkalis, and is highly adhes 
his flexible and durable. Surfaces « = 
‘ » i - coated as often as desired without preling o, 
CON Cc E N TRATED blistering. And previous coatings of aspha 
or any other paint will not work throy 
for Pen-Kote 500 is an excellent non-bleed F 

VA # EK sealer. Standard color is medium gray, 

other colors are available on application 

Full information on this latest add) 
to the Pen-Kote line is available on requ. 
to Peninsular Chemical Products Co., De 
MF, 6795 East Nine Mile Road, Van Dy\ 











Mich. 
\ 
Carbon Filament Lamps 
Nalco Carbon Filament Lamps are poy 
Literally thousands of supplied with a mechanical joint between thy 
base and bulb, to provide a permanent « I 
Master Platers are familiar under all circumstances. This method C 





i i mechanically locking the base to the }y m 
with this five gallon BUNA- ; e to th : 


— 


TOL container. 


For more than nine years BUNATOL rack insula- 
tion has been shipped in these containers with the 
yellow label and each one contains perfection in 


rack insulation; for electro plating or anodizing racks. 








BUNATOL, either the new No. 720 or the old and 


widely used No. 160 do represent “concentrated eliminates the need for cements or oth 


binders, and assures maximum lamp life ev 


value” because they give every Plater more rack under the terrific heat of infra-red tunne! a 
stallations where cements tend to dry out ai 
insulation value per dollar. “tar gS 
The clear type lamp is furnished wit! 
It's things like fast air drying: only a few dip coats mechanical base in 128, 250, 375 and 5 
watts. The inside silvered R-40 lamps wit! 
of a single material; tough insulation that does stand mechanical base are available in 128, 2 . 


and 375 watts. 


up in hot cleaners and strong plating solutions; that 
It is to be noted that Naleo Dritherm inf 


make BUNATOL the preferred insulation for racks red ray lamps are of the carbon filam 
i type which the manufacturer claims produc: 
and fixtures. a higher percentage of infra-red rays in | 
desired Angstrom drying range. 
Write for literature; find out the facts about Further information may be obtained 


writing to North American Electric Lan 


BUNATOL—now. Co., Dept. MF, 1014 Tyler St., St. Louis | 
Mo. 


ies js [é /e [6 ) 
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NELSON J. QUINN COMPANY + TOLEDO 7, OHIO 





Maintenance Paint or extra-clean. On plating tanks, ductwork, 
ete., for example, corroded surfaces can be 
Designated as Pen-Kote 500, a new general- roughly wire-brushed, rinsed with water and 
purpose maintenance paint for use in plating painted immediately with Pen-Kote 500. 
plants and other high-humidity applications Brick, wood, metal, paint and all other sur- 
is announced by Peninsular Chemical Prod- faces—wet or dry—are covered with equal 
ucts Co., Van Dyke (Detroit), Mich. This ease and effectiveness. Even when applied in 
material is entirely different in composition the most humid atmosphere, this paint dries 
from other maintenance paints, and offers to a hard, semi-gloss finish in 30 minutes or 
many distinct advantages. less. Hot surfaces are painted as readily 
Pen-Kote 500 is unusually high in solids as cold. 
content; thus one coat often gives complete Because of these features. and because 
protection and two coats are sufficient under this paint is odorless, Pen-Kote 500 can be 
the most difficult conditions. It is as free- quickly applied without discomfort to plant 
working as regular house paint, and can be personnel and with no shut-downs or inter- = 
applied by brush, dip or spray. ruption to production. = nay 
Surfaces to be protected need not be dry This new paint is extremely resistant to enn en cee ee wes 
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nentals of Science Relating 
to Electroplating 


Funda 


Continued from page 371) 


er, an electrical conductor, and 


ref urrent continues to flow and, under 
rma onditions, continues to liberate 
xy 

Both the above examples have dealt with 


sible precipitates on the anode. Sometimes 
pound formed is not readily visible 
the naked eye, and the classical example 

iickel anode in a_ sulfate solution. 
\. certain voltages above a minimum are 
continuously applied, an invisible film is 
formed which permits the current to con- 
tinue to pass but which prevents the nickel 
from dissolving, i.e., oxygen gas is evolved. 
Chloride and hydrogen ions retard the for- 
mation of this film and hydroxyl ions accel- 
erate its formation. This is the basis for 
some of the requirements for a good nickel 
plating bath. Electropolishing involves sim- 
ilar principles. 

Platinum and carbon are other examples 
of anodes generally insoluble in most electro- 
lvtes. This is a useful situation, however, in 
many cases, where it is desired to avoid metal 
dissolving from an anode, to permit better 
control over the solution, to avoid contami- 
nating the solution, or for other reasons. 

In addition to the soluble and insoluble 
anodes of the metal elements, sometimes 
alloy anodes are used, as in some cases of 
sold plating and in brass plating. Since 
illoys may differ metallurgically in strue- 
ture, the mechanism by which they dissolve 
or react will also vary. In general, the most 
negative part of the alloy dissolves in pref- 
erence to the rest of the surface. The par- 
ticular solution will, of course, help to deter- 
mine this. Thus a knowledge of metallurgy 
nd the composition and structure of the 


illoys—i.e., undissolved elements, solid solu- 


ns, intermetallic compounds, phase changes 
is well as a knowledge of chemistry and 
ectrochemistry are necessary to explain, or 
itlempt to forecast, the action of alloy anodes 
n electrolytes, particularly if the latter are 
mplex and capable of forming complex 
ms 
\nother phenomenon associated with anode 
reactions occurs when anodes of different 
compositions are used at the same time. For 
example, if both steel and silver are used as 
anodes in a cyanide solution, the current is 
hot necessarily distributed over each mate- 
nal in proportion to its area. Generally the 
‘iver takes a much larger than proportionate 
lare of the current. Among the causes for 
the high polarization and_ relative 
passivity of iron in cyanide solutions. How- 
tver, when the silver has dissolved, the iron 
ittacked and this is particularly true 
ides are present in the solution (even 
irag-in from a pickling solution). Thus 
tanks used for cyanide plating solutions 
may corrode in some cases if they become 
in the circuit and it is therefore 
ble to leave the steel coated with its 
mill scale, 
ion is another manifestation — of 
ictions but this is a subject which 
at least one chapter in its own right. 
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VAPOR- 
DEGREASING 





of ALUMINUM TUBING AND 


(Tough mem 


METAL 


When the war jolted production of aluminum tubing . 


into high gear, one west coast manufacturer im- 


mediately called upon a Detrex Service Man to help in 


analyzing his degreasing problem. Aluminum tubing 


—vital in aircraft production—required a solvent pos- 


sessing the utmost in 
stability. The answer 
—PERM-A-CLOR. To- 
day, after a record 
than 
three anda half years, 
PERM-A-CLOR is still 
being used. 


run of more 


Having the highest 
stability of any de- 
greasing solvent, 
PERM-A-CLOR is 
right for any com- 
bination of metals. 





INVEST IN 
WAR BONDS 


Solvent Degreasers + 


Metal Parts Washers 


1945 





PERM-A-CLOR and Triad are stocked 


Akron, 0 
Baltimore, Md 


Birmingham, Ala Houston, Tex Reading Pa 
Brooklyn, NY Indianapolis, Ind St. Louis, Mo 
Buffalo, N.Y Kansas City, Mo Salt Lake City, Utah 
Cambridge, Mass Lima, 0. Saginaw, Mich 


Charlotte, N.C 
Chattanooga, Tenn 
Chicago, Ill 
Charlestown, Mass 
Cincinnati, 0 
Cleveland, 0 
Dallas, Tex 
Dayton, 0 
Denver, Colo 
Detroit, Mich 

El Monte, Cal 





in the following cities: 


Fort Wayne, Ind Portland, Ore 


Grand Rapids, Mich. Providence, R. 1 


Los Angeles, Cal San Francisco, Cal 


Lockland, 0 Seattle, Wash 
Milwaukee, Wisc Somerville, Mass 


M apolis. Minn 
inneapolis, Mi South Bend, Ind 


Nashville, Tenn 
Springhield, Mass 
New Haven, Conn 
Newark, NJ 
Niagara Falls, N.Y 
Oakland, Cal 
Philadelphia, Pa 


Pittsburgh, Pa 


Syracuse, N.Y 
Tulsa, Okla 
Toledo, 0 
Waterbury, Conn 


Worcester, Mass 
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Now! Projection Welding of Two 
Studs to Housing in One Operation! 


The series of P-20 Peer Welders were developed to 


provide manufacturers of sheet metal an 
products with automatically air operated machines 
capable of high speed precision projection and 
zeneral spot welding. They are sturdily constructed, 
so priced, direct air operated, press type machines. 

Shown above, is a Peer P-20 set up with safety 
guard which is so adjusted that, when lowered, it 
trips the switch and causes the welder to pass 
through a complete welding cycle before the ma- 


Ingenious New 


Technical Methods p 


Available Now to Industry in General 


wire 














Air Operated Press Type Spot Welder 


chine automatically lifts the guard and stops, ready 
for the next operation. Other means such as a foot- 
switch control, can also be used to actuate the 


welding cycle. 


The standard cylinders furnished with these weld- 
ers provide nominal electrode force up to a maxi- 
mum of 1000 lbs. Pressures are easily adjusted by 
the air pressure regulating valve. The welders may 
be operated with strokes suitable for work at hand 


within the range of from 0” to 3”. 


Shown at right, is the wrapper from a package of 
Wrigley’s Spearmint Gum. This famous wrapper 
will remain empty until conditions permit Wrigley’s 
Spearmint manufacture in quality and quantity for 
everyone. Wrigley’s Spearmint Gum, will, one day, 
be back as “‘a help on the job” to workers in in- 
dustry. Until then, we ask you to remember this 
wrapper as a guarantee of finest quality and flavor 


in chewing gum! 


You can get complete information from Pier 





Remember this wrapper 
Equipment Mfg. Co., 8 Milton St., Benton Harbor, Mich. Z-82 








Technical 
Literature 











Cast Iron in the Chemical and Process 
Industries 
Extensive data on the corrosion rates of 
cast iron exposed to the action of substances 
commonly hand'ed by chemical structures 
feature a pamphlet, entitled “Cast Iron in 
the Chemical and Process Industries.” re 
ntly publi hed by the Grav Iron Founders’ 
Sectety, national association of manufac 


turers of engineering gray irons. It is the 
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work of F. L. LaQue, head of the corrosion 
engineering section of the  /nternational 
Vickel Co., Inc. 

Results of laboratory and plant tests with 
more than 300 corrosive media in an alpha- 
betical range from acetic acid to zine sul- 
fate are shown. The four appended tables 
also list the many chemicals regularly han- 
dled by the cast iron pumps and valves and 
those resisted satisfactorily by high silicon 
irons. 

Factors dictating cast irons for corrosive 
service, the availability of the material, de- 
sign for chemical industry equipment and 
many specific applications are discussed in 
the text of the 28-page publication. Point- 


ing to the corrosive-service-per-dollar factor, 


METAL 
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booklet states that in some ADP lications 


the nature of the corrosive media is such 
that, despite a fairly rapid attack on cay 
iron, no other material can be expecte 
to render long enough service to justify , 
higher initial cost. 

Differences in the manner in whieh cast 
iron resists corrosion, the pamphlet note 
are related directly to the structure of the 
material and, particularly, to the presence 
of graphite flakes in a ferritic, p-uwlitie, o 
austenitic matrix. The corrosion isting 
characteristics of gray iron may be altered 
by alloying and by foundry techniques sin 
both affect the size, shape and distribution 
of the graphite particles and influence thy 
corrodibility of the matrix. 

The pamphlet is availabie at 31 per copy 
from the Society's Cleveland or Washing. 
ton offices. . 


Research Catalogue 

\ 72-page catalogue of the publications and 
patents which have resulted from fifteen years 
of fundamental and applied Battelle research 
has just been published by Battelle Memoria 
Institute, Columbus, Ohio. 

Founded to advance education, scrence, and 
industry through research and through th 
dissemination of technological informatior 
Battelle has published widely in the nation’s 
technical and scientific journals. The new 
catalogue lists more than eight hundred suc! 
journal contributions, books, and patents by 
tween the years 1929-1944, inclusive. 

The catalogue includes subjects in the 
fields of organic chemistry, electrochemistry 
chemical engineering, graphic arts, welding 
technology, applied mechanics, mineral dress 
ing, industrial physics, ceramics, fuels, and 
metallurgy. 

Copies may be obtained by writing 
Battelle Memorial Institute, Dept. MF, | 
lumbus 1, Ohio. 


Porcelain Enamel 

A colorful new booklet, describing many 
of the characteristics and applications fo! 
porcelain enamel, has been issued by t 
Porcelain Enamel Institute of Washingtor 
D.C. It includes a pictorial description 
how porcelain enamel is made and applied 
to metal parts. 

Many of the ways in which porcelain 
enamel improves the appearance and serv! 


of household, commercial and industria! prod 


ucts are fully covered in the new book! 
points out the attractive appearance, clea 
ness and durability of porcelain enamel {1 
ishes in all these fields. The informatio: 
given is of interest to engineers, designers 
and manufacturing and sales executives 
The dependable protection provided 
porcelain enamel against abrasion, « 
heat and dirt makes it ideal for use i 
trial plants, according to the  Porceilall 
Enamel Institute. 
Advice as to proper de sign and p! 
in obtaining best results from p 
enamel is also contained in the new book 
which may be obtained from this pu! 
or by writing direct to the Porcelair 
Institute, Inc., Dept. MF, 1010 Verm \ 
N.W., Washington 5, D. C. 
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Notes, 
f the 
‘Séenee 
ie, ot 
isting 
te ree 
SIng 
ution 


e the 


Copy 


hing. 


$s and 
years 
arch 
Orial 
sa Joseph T. Sullivan 

the MacDermid Ine. announces the appoint- 
U0! ent of Mr. Joseph ig 


lon s 


Sullivan as technical 
sales representative for Northern Massachu- 
new eits, Maine, Vermont, and New Hampshire. 
sucl Mr 
s De eering School, where he received his B.S. 
1934. In 1935 he 
' ined the New Haven Clock Co. as assistant 


is a graduate of Yale 


Sullivan Engi- 


gree in Metallurgy in 


emist in their laboratory and subsequently 

ding was made chief chemist in charge of all metal 

ishing departments. 

and Mr. Sullivan is a member and past presi 
ent of the New Haven branch of the Ameri- 


Electroplaters’ Society. 


Viriam Lauren, formerly of the Rockefeller 
Medical Research, has joined 
he staff of Foster D. Snell, Inc., where she 


will have charge of a greatly enlarged micro- 


Institute lor 


nalytical laboratory. Mrs. Lauren is a gradu- 
the of Barnard College and holds her M. A. 
Medical 
vol, She is a member of Phi Beta Kappa. 
Foster D. 


are being enlarged at this time to 


egree from Cornell University 


of So} 
micro-analytical facilities of 
Snell, Inc = 
ret increased demands for this type of work 
: th 3 ; 

‘i le firm’s industrial clients. 

od Gerald V. 


nalvtical 


recently research 
the 


has also joined the staff of 


Compeau, 


chemist with Colgate-Palm- 


ve Pe et Co.. 
fr } ’ . . 
u ster D. Snell, Ine. Mr. Compeau, who is a 
lor ‘raduate of Rutgers University, has been ap- 


ited assistant to the director of the 


Vtical laboratory. 


the Dow Chemical Co. announce the addi- 
‘ tJ es V. Winkler to their Los Angeles 
: is development engineer for magnesium 
he West Coast. Mr. Winkler was for- 
‘ n charge of experimental engineering 
Dow's magnesium fabrication laboratory in 

Day ; Mich. A graduate of the Univer- 

; \! 


higan, he has been with the com- 
years, and is well qualified to give 
Ca d to manufacturers who are fabri 


ising magnesium, 
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Engineering activities of 








ss COATING 202 


Extremely corrosive solutions, anodizing baths and 
severe cycles need not shorten the useful life of your 
racks. Not, if you switch-over to Unichrome coating 
202. That's because it is compounded of special, 
improved resins that give it utmost chemical re- 
sistance, unusual toughness and superior adherence. 
And, force drying for which it was developed forti- 
fies these desirable qualities. 

Hard-to-get as these resins are today, no substitu- 
tions have been made in our formula. So you can 
start your racks toward a longer, more profitable 
life, by ordering a trial shipment now. Our nearest 
office will gladly give you information and prices. 


«Trade Mark Reg.U.S.Pat. Off 


UNITED CHROMIUM, INCORPORATED 


51 East 42nd St., New York 17, N.Y. + 2751 E. Jefferson 
Ave., Detroit 7, Mich. + Waterbury 90, Conn. 


Unichrome Air-Dry Rack Coating 203— 
a rack insulation that can be dipped 
and dried at room temperature, for use off 
in all plating solutions 


Unichrome Quick Dry Stop-Off 322—for 


the parent com branch 


cyanide copper and other plating work 
requiring an extremely adherent stop 


Unichrome Quick Ory Stop-Off 323—for 
chromium and other plating work re 


Septem ber 


will be under the direction of FW. J. made vice president in charge of engi 
WeGoldrick who has been vice president in ing in 1939. He is a member of the 
charge of Aeronautical Engineering, it was can Society of Heating and Ventilatins 
stated. Under Mr. McGoldrick will be con- gineers. 
solidated the company’s engineering activ Mr. McGoldrick joined Honeyw 
in the domestic and industrial heating as a member of the engineering Genart 
and air conditioning controls field. In 1941 he was made vice president 
craduate of Northwestern University, charge of Aeronautical Engineering 
where he received degrees of Bachelor of Honeywell’s Aero division was first { 
Science and Electrical Engineering, M1 
joined Honeywell as a_= sales engi 
in 1931. He was formerly employed The Foxboro Co.. Foxboro. Mass 
the Underwriters Laboratories in Chi of industrial instruments for meas 
the Absolute Con-Tae-Tor Corpora and control, announces the reopening 
tion of Elkhart, Ind., and the Time-O-Stat branch office at Charlotte. N. ¢ 
Company. Both of the latter companies October, 1942. because of war 


merged with Minneapolis-Honeywell in 
1931. In 1936 Mr. Dever 


were 


was ippointed 


1945 


Vr. Samuel C. 


is the 


resident en 


Provides extra stamina for severe plating cycles 





PROPERTIES 


Chemical Resistance—Excellent 
for all plating cycles. 
Toughness—W ithstands re 
shor 


cleanly ana 


peated flexing and 
handling — cuts 


easily at contacts 


Drying—Dipped at room tem 
perature in container in which 
it is shipped force dried at 


200°F. for extra protection 
fc r 


moderate 


Adherence — Excellent 
cycles. For 
Air-Dry coating is 
recommended. 


— 


severe 
cycles 














off after use 
Unichrome Resist —o solid 
material for constructing 
racks, stop-off shields 
kets, etc 


Philadelphia 


manage! in 


{lexander, 2012 East 


yineer 


insulating 


ana 


nsulot 


4 






quiring a stop-off that con be peeled 


compos 
ge 


ng 


te 


ner! 


wads 



































_.~—-—sO CLEAN RITE 
* _—_ All-Purpose CLEANERS 






ANODES 
BLACK OXIDE SALTS 

BUFFS 

CHEMICALS 

CLEANERS 

COMPOSITIONS 
ELECTROPLATING EQUIPMENT 
LACQUERS 

PLATING RACKS 

POLISHING EQUIPMENT 
POLISHING WHEELS 

SOLDER FLUX 

STOP OFF MATERIALS 

TANKS 





























PLATING ROOM SERVICE 


Let us help you sulve your problems. 
Take advantage of our practical experience. 



























































Centralized Distributors 


EST PARKER AVE. CHICA 
TEL. ALBANY 2742 

















4014 
































































































COMPOUNDS: Burring, Cutting Down, Polishing, Mirror Finishing. 
4A CEMENT: Used for setting up Wheels, Belts, Buffs & etc. 


HARRISON & COMPANY, INC., Haverhill, Massachusetts 
























G. E. Jackson 


Kelite Products, Inc., Manufacturers 
Specialized Industrial Cleaning Compound 
recently announced the promotion o 


Jackson to Regional Manager. 


An old timer in the Kelite organizati 
Norther 
California and particularly in the Oakla 


Mr. Jackson is well known in 


East Bay area, whose war as well as 
time industries he has served. He has be: 


covering this region since before 


and is now in charge of the Kelite 


in this same area. 


The Foxboro Co., Foxboro, Mass.. mak 
of industrial instruments for measurem 


and control, announces that Wr. 


Leslie Williams has joined its staff of 


engineers whose headquarters are 


company’s New York office, 420 L 


Ave. He has been assigned to the 


New Jersey territory and has alr 


tered upon his new duties. 
Mr. Williams is thoroughly at 


Clare 


this area, being a native of New Jet 


a graduate of Stevens Institute 


nology, at Hoboken. A bread backg 


of diversified business experience has eq 


ped him for capable and efficient 


to Foxboro customers in any pro! 


industrial instrumentation. 











Election of Henry F, 


of the Brown Instrument Co. a 


owned subsidiary of the Minneapolis-H 
well Regulator Co... was announce 
by Harold W. Sweatt, president of t! 


company, 

Mr. Dever, who has been servi 
president in charge of engineerin 
neapolis-Honeywell, succeeds 
Sweatt as president of Brown. 1 
vice president and director of M 
Honeywell, has withdrawn trem B 
will henceforth devote his entire 
to supervision of the expanded sales 
of the Honeywell organization an 
sidiaries. 

Mr. Dever will also assume tl 
sibilities of &. B. Evleth, genera 
of Brown Instrument, who, beca 
health, has requested that he b 
of his duties at an early date. 
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Dever as_ presid 











METAL DEGREASING 


\ REMOVES GREASE AND OIL FROM METAL PARTS 
\. PRODUCES CLEAN PARTS READY FOR INSPECTION 


\/ REDUCES REJECTS BY REMOVING OIL AND GREASE 
FROM INACCESSIBLE PLACES 





rers of Morton |. Dorfan \/ LOWERS RISKS OF DAMAGE TO DELICATE WORK 

rounds orton 1. Derfan has been appointed man- 

i. E he of Ag i and fume sean divi- \ CAN BE USED ALONE OR IN PRODUCTION LINE 
sion of American Foundry Equipment Co.., 

aaaion Mishawaka, Ind. In ie pote he will \ CONSUMES SMALL QUANTITIES OF SOLVENT 

: supervise and coordinate the company’s ex- 


akland Bpanded dust control sales, engineering and \ EASY TO OPERATE, CAN BE USED IN EXPENSIVE 
» pe 7 research activities. | TANK EQUIPMENT | 


vine \fter graduation from Columbia Univer- | 
wa sity with the degree of Mechanical Engi- \ A TIME AND COST SAVER 
neer Mr. Dorfan spent several years abroad 
post-graduate study. During World War \. CAN BE USED AT ROOM TEMPERATURE 
pl he served as Captain in the Ordnance 
a ee 2 \’ AVAILABLE FROM MANY ACCESSIBLE WAREHOUSE 


entirely in dust and fume control engineer- 
SIRS sap STOCKS. 

His previous activities in this field 
have been associated with Allis-Chalmers 


Mig. Co. Blaw-Knox Co., and Pangborn 


ar Corp. Since 1941 he has been engaged in | 
= private consulting engineering. | GENERAL SOLVENTS COMPANY 
" Mr. Dorfan is a_ registered professional INCORPORATED 

engineer and is a member of the American 


Society of Mechanical Engineers and The 926 EXCHANGE =r. ROCHESTER, N. a 


\merican Society of Heating and Ventilat 
« Engineers. 




















Dr. Robert C. Gibson has recently joined 
Tanner Chemical Co., manufacturers of 
tustproofing chemicals and processes at Fern- 
e, Detroit, Mich. 
sid Dr. Gibson, a resident of Birmingham. 
7 Mich.. completed his undergraduate work at 


| \drian College and received his Ph.D. at Cleaning Compounds 


Lniversity of Michigan. He was professor of 





try in Ohio and later became director 
research at Parker Rust Proof Co. from 
h position he resigned last April, priot 


will solve your new reconversion 
cleaning problems in all metals 
and their alloys. 


lo taking over his new duties. 
. iY »-ERN G Cc po as e- 
He is considered one of the leaders in the 7 Pry | ER \ 4 Om} un | 
tustproohng field and will continue his tech- fore changing your cleaning prot i 
logical contributions as vice-president in ess. 
f research for the Tanner Chemical ae TECHNICAL SERVICE. DEPARI 
WENT for spe a gr em N 











lohn FE. Ohlson, Ch.E., formerly wih Wyeth, 
Philadelphia, Pa., has been appointed WY Beli etre) im 10) 0) 0104 4-9 O10) :3 20) :9- WN le) 
107 mical engineer of the Pennsylvania Manufacturers of , Specialized entific Cleaning mpound 


salt Mie. Co., Philadelphia, Pa., according 
to an suncement by F. H. Walker, man- 
gineering. 


Main Offices: 50 Court St., Brooklyn, N. Y. 
Ir Canada Canadian PERMAG Pre ts Lt Montreal-Toronto 








son, a native of Panama Canal 








ME] 
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Crown 


BRINGS TO THE PLATING INDUSTRY THE OUT- 
STANDING EQUIPMENT DEVELOPMENT DURING 
THE PAST QUARTER OF A CENTURY 


CHOWN 
UNDT-WANIG 


(PALENIT APPLIED FOR) 


FULLY AUTOMATIC 
PARTIALLY AUTOMATIC 

EQUIPMENT 

FOR 

— PLATING 

ANODIZING 

—___ CLEANING 
PICKLING 


CROWN RHEOSTAT & SUPPLY CO. 
3465 N. KIMBALL AVE. CHICAGO, ILL. 























A Process for Anodizing and Decorating Aluminum in Any Color 


ALUMADIZING 


(Reg. U. S. Patent Office) 


. A Beautiful Decorative Finish. 
Complete Corrosion Protection. 

. Any Color—Soft or Lustrous. 

. Resistant to Abrasion. 

. No Royalties to Pay. 


Send samples for ALUMADIZING without obligation. 
Consult us on your metal finishing problems. 


ALL-BRITE CHEMICAL CO. 


WATERBURY 89, CONN. 








METAL FINISHING, 


John E. Ohlson 


Zone, received his Master’s Degree in Eng 
neering at the University of Michigan in 193! 

Prior to his association with Wyeth. In 
where he served as assistant to the manay 
of plant operations, Mr. Ohlson was 
nected with Niacet Chemicals Corp., Niazai 
Falls, N. Y., as process engineer. He is ider 
tified with the first commercial viny] acetat 
plant in the United States. 

The company also announces the folloy 
ing additions to its Research and Dev 
ment staff: 

Dr. C. E. Inman, formerly with Ho 
Electrochemical Co. 

Vr. H. S. Fisher of Aluminum Compai 
of America. 

Wr. O. T. Aepli of Attapulgus Clay Co 

Vr. E. P. Street, recent graduate of Ya 
University. 


The Vanderschejd Co. announces th ip) 
pointment of Lea Mfg. Co. of Waterbury 
Conn., as distributors of Presto Polishing 
Wheel Bushings, Semi-Automatic Tube P 
ishing Machines, Balance Ways and 
Manderscheid Polishine Room Accessorie: 


Bb Pou 

fe 0. 
"NOW ARE YOU SATISFIED THIS BOX |S 
STURDY ENOUGH TO PACK JACK'S OVER- 
SEAS CHRISTMAS PARCEL IN ?" 


Septem ber. 





















q@ 


ER- 








Manufacturers 
Literature 








Polishing Room Accessories 
sme-saving accessories that speed produc- 
» and promote safety in polishing, buffing 
i purring are illustrated and described in 
new Manderscheid Bulletin 102. 

tems included are the Semi-Automatic 
be Polishing Machine, Balance Ways and 
indrels, Polishing Lathe Chucks and 
pered Screw Points, Polishing Lathe Col- 
. Wrenches, Flanges and Nuts, Polishing 
am Balance Weights, Bushings and Re- 
er Bushings, Buffing Wheel Rakes, Emery 
oughs and Covers. 

Bulletin 102 is available on request to 
Manderscheid Co., Dept. MF, 605 West 


ashington St., Chicago 6, Il. 


Industrial Chemicals 


Pennsylvania Salt Mig. Co., Dept. MF, 
\) Widener Bldg., Philadelphia, Pa., an- 
unces that copies of their new pocket-size 
klet, “Pennsalt Industrial Chemicals and 
eialties’ are available for distribution 
request. 
This descriptive booklet lists the industrial 
emicals and specialties manufactured by 
nn Salt under the sales division contro!!- 
«them. In addition, data is included on 
ndustries served by Penn Salt and the 
lresses of their district sales offices and 


Copies may be obtained by writing to the 


mpany, 


Grinding and Finishing 


\ new booklet has been published by 

Vanning, Troy, N. Y., presenting com- 
fle engineering and production data on 
F latest methods for speeding up grinding 
| fnishing operations by conversion from 
tasive set-up wheels to coated abrasive 
(! immediate importance to all produc- 
supervisors, tool and methods engineers 
( foremen, the new folder permits quick 
praisal of the practicability and ad- 
‘lity of conversion for any particular 
int or operation. 

Thoroughly illustrated with typical pro- 
n photographs, artists’ drawings and 
tom views, the new, easy reading folder 
mstrates the sound engineering sim- 

ity of the conversion principle, gives the 

“nical explanation of belt 

presents in readily 


superiority, 
understood form 
' specification range for the various types 
backstands, contact wheels and coated 
sive belts, 

lor folder, “Grinding and Finishing 


er Backstands”, Behr-Manning, Dept. 
Troy, N ¥. 


-" 
Preeics — ‘ — 
*ision Grinding and Finishing 
ew 12-nage booklet entitled “Faster. 
"Finishing of Metal, Plastic and Glass.” 

s the 3-M Wetordry Method of 


frinding and finishing at high 


ETAI rINISHING., 





Septem ber. 





=>—Bright as a Silver Dollar’ 
..-.- and Stays that way! 


Shiny, too! In short, Luster-on* bright dip for zinc-plated parts is an eco 
nomical finish, available now, that gives sales appeal and a protective 
coating in one simple application. 

Study the unretouched photograph a moment. Notice how fingermarks 
and white corrosion have already marred and made repulsive the ordinary 
zinc plating. Then see the gleaming chromium-like brilliance of the Luster-on* 
dipped part. No dark smudges, no age stains, no white disfigurements 
for Luster-on* even resists salt spray exposure! 

Tools, parts and other zinc-plated articles will find their place in present 
and postwar markets more easily with a Luster-on* finish. 

KEMO SAYS: Send us a sample of your 
zinc-plated items for free processing with 


Luster-on*. See the improvement with | 
your own eyes. i 
i 


THE CHEMICAL CORPORATION 
54 Waltham Ave., Springfield 9, Mass. 


*Patent applied for , 
ao Please send me full particulars about 


Luster-on” bright dip for zinc surfaces. 
I am (am not) sending sample part for 
free dip. No obligation, of course. 


THE 


Name 


CORPORATION 


Address oer . 
$4 Walthom Ave, Springfield 9, Mass 
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The@N:1:% sap Method 


PRODUCES RESULTS 


TRY IT! 


IT’S AN EFFICIENT METHOD OF 


DEBURRING 


« TEST WORK REPORT 

















* TEST WORK REPORT 


on your parts 








THE ABBOTT BALL COMPANY (°.3%!%c8"2" AYE 


1945 299 









































99.75% PURE 


With two complete, independent plants at 
Jersey City and Baltimore, and its own supply of 
the basic raw material Chrome Ore from com- 
pany owned and operated mines, Mutual is the 
world’s foremost manufacturer of Chromic Acid. 












1845-1945 Bichromate of Soda 


100 YEARS OF 


CHROMIUM CHEMICAL Bichromate of Potash 


PROGRESS 

















MUTUAL CHEMICAL COMPANY 
OF AMERICA 


270 MADISON AVENUE 


PLATING RACKS 


by JOSEPH NOVITSKY 


@ We specialize in plating racks of our own patent. 









NEW YORK 16,N.Y. 

















C7 Constructed without screws, rivets, solder, brazing, weld- 
ing. 
@ We design racks to suit your individual problem. 


JOSEPH NOVITSKY 


Office: 104-17 199th St., Hollis 7, L. 1., 
(Phone—HOllis 5-6871) 


Factory: 147-24 Liberty Ave., Jamaica 4, L. I., N. Y. 
(Phone—REpublic 9-7223) 





























sota Mining and Manufacturing 


The booklet explains, in non-te 
guage, how this modern grinding 
ing method keeps operating heat 
mum: eliminates distortion, discoloy 


‘plastic flow; greatly increases 


ee belts; eliminates the ha 
I 


xy dust when grinding glass, « 
icertain metals. 


An outstanding feature of this n 


speeds, has just been released by 


rd creat 


era 


W Dovk 


‘are the numerous illustrations showing 


industrial applications of the 3-M Wer ~ 


Method to problems frequently 


in grinding and finishing departments, ( 


of the booklet may be obtained, 
charge, from the advertising departme; 


Electric-Type Controllers 
The Bristol Co., Dept. MF. Waterbury 4 


Conn., has announced that a new 16-py 


Af 


encounter 
free 9f 


the Minnesota Mining and Manufactyy 
Ce., Dept. MF, St. Paul 6, Minn. 








bulletin describing their new Micromat 


other Electric-Type Pyromaster 
has been published. 


The several different types of 


are illustrated and described, 


contr 


contact 


load circuit wiring diagrams are 


typical applications are indicated 


( } 


given, 


of the bulletin can be secured by wr 


to The Bristol Company. 





The 


‘ounces the publication of an 


12-page brochure, explaining 


uses and advantages of Marion Glass-t 
Truly Hermetically Sealed Electri 


cating Instruments. 


This concentrated brochure thr 


Ws a 
lieresting light on the potentialiti 
netically-sealed electrical indicating ins 
{ . 

‘nents for future uses in all types of eli 


equipment. 


For a free copy of the brochure 
Marion Electrical Instrument Co.. | 


iManchester, N. H. 








Plastic Base 





Electrical Instruments 


Marion Electrical Instrument ( 
illustr 
Listy 


Met 


the 


Material 


A new 12-page illustrated b 


lon Protective Coatings, has beet 


recently by United Chromiun 


MF. 51 East 42nd St.. New York 17 


Ucilon is a new surface coati 


which resists all acids in commonly 


concentrations and all alkalies 


at’ ordinary temperacures — plus 
petroleum derivatives and natut 


is non-toxic, non-conductive, 


fungus. It protects the surfaces 


equipment, piping, walls. heams, 


work, tanks, ete., produces 
glossy finish on metals, wood 
and gives products subject 
extra service and extra sales 
Ucilon, compounded from 
thetic resins, can be brushe 
sprayed like ordinary paint. 
for special needs such as 
elasticity, matte surface, et 
Copies will be sent with 
writing to the manufacturer 
stationery. 
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bury § 


f 


nat al 


Ntroller 





sv and W. J. Baeza as assistant honorary 





Associations 
and Societies 


av of Che-riecal Industry 








Socit 
the American Section of the Society of 
ustry announces the election of 

Frar /. Curtis, vice-president of Mon- 
Chemical Co., as chairman and Mr. 
. D. Kirkpatrick, editor of Chemical & 





ur Engineering, as vice-chairman, =a 
serve until July, 1946. 
S. Kimball and J. W. H. Randall were 
honorary secretary and honorary Bi 


pu respectively. The following were . F oO R ra 
ted as new members of the executive com- pa 
W. J. Baeza, G. J. Esselen, C. N. wa # °o Cc E “y Ss 


_R. Heggie and N. A. Shepard. R. Heg- 
BY USING a solenoid-load- 


will serve as assistant honorary secre- 
isurel 
ed contact tongue, with the 





pull of the solenoid govern- 
ed by a rheostat on the valve 
motor shaft, the Microtherm 
(lower picture) is able to 
position the Proportioning 


Obituary 





i 


| Bridgeport, Conn., died July 31 in Grace 


1 


t 


trator, and then headed the firm’s standards 
epartment. After the first World War, Mr. 


Valve (upper picture) so as 
to satisfy exactly any change 
in demand. Features include 
simple construction, no re- ¢ 
lays, and maximum power ‘ 
at all points of valve stroke. 


F. Archer Thompson 


{rcher Thompson, 62, head of the De- 
t office of the Bullard Co., machine plant 


spital in Detroit of a heart ailment. in ee a ee and ee 
\ir. Thompson came to the Bullard Co. as ‘ tae valve ~ Positioned 

x quickly with “micrometer 
nachine operator in 1912, became a demon- accuracy.” 





White for Bulletin 

mpson superintended the layout of the “CONTROLS FOR INDUSTRY” 
nt Bullard plant. 

Mr. Thompson is survived by his wife, two 


and two daughters. One son, Wilfred 


BARBER-COLMAN COMPANY 


mpson, his father’s assistant for many . 
will be in charge of the Bullard 1205 ROCK ST. e ROCKFORD, ILL. 





fhe 








ANSWER KEY 














|\emes 


Blower Polishing Bench Dryer Tubbing Sawdust Box Sandblast 
‘OR FACTORY INSTALLATIONS 
T H E B O 3 A N D S Y S 4 E M S tg ieaxees Rooms, leg Sawdust Boxes 


H. JA \STL E & CO., INC. "*abishe* (Send for Catalogs) 118 Orange St., Providence, Rhode Island 
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ae 
News from Californi, 
By FRED A. HERR 








at more 


e ° . 
mot _ | Detroit Brass Foundry, Los Angeles. \, 
aor 


changed its name to Los Angeles Bras, 




















ore and will manufacture under the trade mar} 
30% m name of “L. A. Brass,” Donald Davids 


general manager, announced. 

















e | 
20% mor With its recent removal to 5142 Abhamby: 


Ave., Los Angeles, the firm installed aj 














more tional new equipment and a complete 











10% 





chine shop. 

































































The sudden ending of the Japanese Vy 
which brought the much-discussed “py, 
You Ste U Polishers’ Production war period” to an actuality with dram 
p p suddenness, has had far-reaching effects 

e the Southern California plating indust 

Average of 47% More Pieces per discussion of which seems timely this n 
when most of the plating and metal fini: 
ing Organizations, resuming meetings , 

the summer vacation, will probably ¢ 
trate discussion at their opening fal] « 
sion on “what to do and how” in the ps 


war months to come. 


The Southern California metal finish 


As reconversion gets under way, the efficiency of your polishing wheel industry, led by members of Los Ange! 


adhesive becomes increasingly important. One test will prove to you... Branch of the A.E.S., has discussed pos 
as it has proved to countless others .. . that Gripmaster's secret new high- war problems and potentialities in 
heat resisting ingredient banishes glazing, steps up polishers’ production eral way for several months. It 
an average of 47% more pieces per head! With Gripmaster, one fest 
tells all... because Gripmaster's one grade grips all grains—250 to 20. 
Send for generous free sample today! 


is sald 
to say, however, that few expected to 

the postwar period and_ its multitudinoy 
problems headon with the abruptness the 
was occasioned by the sudden ending ( 


GRIPMASTER DIVISION IN CANADA: the war in mid-August. 

Michigen Bleach & Chemical Co. Nelson Chemical Ceo. ewe : 
12345 Schaefer Highway Windsor, Ontario This is written a week after the 
Detroit 27, Michigan 


. i ke the “ Ss 
ee free sample of Gripmaster so we can make the “one Aaiat 3h, Matelal detia of ts wie 


COMPANY : eA ; ing were felt in Southern California pls 
ATTENTION: ing circles within a matter of days t 
ADDRESS A after. The most noticeable effect was 
city __STATE sudden termination of the manpower shi! 


firing order was given by General MacArthur 

















GET READY 


FOR THE RETURN OF 
DECORATIVE PLATING 


Control Sets for Nickel, Chrom- 
ium, Copper, Silver and 
other solutions available. 


Write for Literature 


KOCOUR CUO. 


4720 S. CHRISTIANA AVE. 


CHICAGO 32 _ a 
IT'S OKAY, SLUG-HE yUST WANTS 1 
Syedly Keer Rite, fom gee epee. REMIND US TO REGISTER WITH THE 0 


RENT OFFICE!" 
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In 35 seconds a basketful 
of small parts can be 
completely dried with a 


Write for informa- 


tion and prices. 


DELLINGER MANUFACTURING CO. 


727 N. Prince St., Lancaster, Pa. 



























J. HOLLAND 
Electroplating and Finishing Equipment 
and Supplies 
* 


MOTOR GENERATOR SETS 
All Sizes and Types 


Rheostats 50-1500 amperes with or 
without meters. 


V-DRIVE POLISHING LATHES 


Sizes 3-15 horsepower. Complete unit is 
ball-beoring, totally enclosed, Sturdy con- 
struction. 








units. Baking ovens. 


Sy SPRAY PAINTING EQUIPMENT 
Vile. Spray guns, Air compressors, Spray 
__-\ booths and complete paint finishing 


J. HOLLAND & SONS, Inc. 


276 South Ninth Street Brooklyn 11, N. Y. 
AT BROADWAY 
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MODERN INDUSTRIAL 
CLEANING METHODS/ 
| 


Removal of heavy oils, grease 
and drawing compounds from 
steel parts often presents a g 
difficult problem, which no or- 

dinary cleaning material will 

solve. AHCOLOID 70 produces eeery 
the clean surface necessary 
for paint, phosphate coatings, 


electroplating or further fabri- 
cation. 


And it does its work quickly. | Yj 


efficiently and economically. / Y 



































AN IMPORTANT MESSAGE 
TO PLANT MANAGEMENT 


Regarding Control of 


SKIN IRRITATIONS 


TARBONIS 


absenteeism! 


ewes 
Dermatitis 
due to cutting oils, chem- 
ical irritants, metal dust, 
ils, has been practically 
eliminated in many plants 
through the use of 
TARBONIS. 

Not merely a_protec- 
tive, TARBONIS is also effective in clearing up a high 


percentage of stubborn skin conditions encountered in 





industry. Easy to apply—nothing to remove. Pleasant 


odorless, greaseless, stainless. 


@eeeeoeceo eee eoeeeeeeeeeeeeeeeeeeeeeeeeeeeeee@ 
Oe 

« THE TARBONIS COMPANY ; 
e 4300 Euclid Ave., Dept. MF, Cleveland 3, Ohio ‘ 
* Please send me a good sized jar of TARBONIS and com- § 
~ plete information. Pr 
acta: ig i063 ot al a eek ae anda wack aes 7 
CNS iu inca knee Kelas einiacees ° 
a * 
7 Gee eddasdads cSavieseess (02 ee 7 ee ° 
eeeeeeveaeoceeoee eee eee eeeeeeeeeeeeeeeeeeeeee e 
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age which plagued independent plant opera- 


for the past several years. 


For the past two years the personnel 
problems of platers in California has been 
on a par with that of big league man- 
agers They have had to take what they 
could get, and make the most of it. One 
Los Angeles shop owner expressed the 
sentiments of his fraternity brothers earlier 


this vear: 


“LT feel like Joe McCarthy of the Yan 
“McCarthy has had to 


play pitchers on first base and second- 


kees.” he said. 


sackers in the outfield. He’s had to put minor 
jJeaguers in big league uniforms and groan 
and bear it while singles went through 
to the fences for triples and homers. We 
platers have had to put minor leaguers into 
our shops to handle big-league plating jobs. 
We've had to put men—and women—to 
work on polishing jobs who, I swear, never 


looked like before 


entering the shop. Sure will be a_ relief 


knew what a_ buffer 


10 hire a man on the basis of experience 


and ability.” 


The millenium for which that shop opera- 
Within 


a week after the Japanese surrendered, the 


tor sighed arrived in mid-August. 


great exodus was on from the plane plants 
and other war factories in which thousands 


of top-flight platers and polishers had been 


their jobs. 


frozen to 


COPPER SULPHATE 
NICKEL SULPHATE 
COPPER OXIDE 


404 








sy August 20, Douglas Aircraft Co. had 


laid off some 15,000 men in its Santa 
Monica, El Segundo and Long Beach plants. 


Lockheed, North 


Consolidated-Vultee followed suit a few days 


American, Northrup and 


later. It was estimated that among the 
30,000 workers dismissed by the plane 
plants, were a minimum of 500 to 600 good, 
experienced metal finishing workers who 
were made available to the smaller plat- 
ing plants. This figure is regarded as con- 
servative and represents the ratio of platers 


only in 


the initial cut-back of payrolls in 


plane plants alone. 


(Additional layoffs at the plane plants and 
in the hundreds of smaller factories which 
produced or processed parts for planes and 
other war products, which followed a few 
days later, left the plating industry of Los 
Angeles and its contiguous area with a 
pool of between 1500 and 2000 men with 
varying degrees of plating experience to 


draw from. 


Cut-backs in war contracts had varying 
effects on the rate of dismissals. In many 
plants which operated plating departments 
as part of their activity, reduction of the 
metal finishing crews was not as severe as 
in the plane plants. Such establishments 
as Cannon Electrical Mfg. Co. of Los An- 
geles, for instance, will require a substan- 


tial crew of platers and polishers when re- 





conversion to peacetime a 
pleted. This firm may tem, 


a considerable number of 





workers, but it is expected 


large staff again when it re jewtres 
tion of electrical connectors | hag We hay 
etc. for civilian production ler 
Plants, whose war work ha la 
on items which the firm nad 
peacetime, will have less 
version problems than factori 
ing the war, handled such « 
shell casings, machine gun pa 
war materials. 
Typical of one plant’s situ 3 
Olds Band Instrument Co. of Los Ang that 
This firm’s switch to civilian  produéliifind bef 
will involve no major reconversior 
requiring a long time to bring abou v 
firm produced horns for the Army 
quantity during the war, and wl ; 
did some work on other items 
of such nature that no big chang 
operation was involved. The Olds Cog edit 
cording to Joe Sunderhaus, plating ’ 
man, can swing over to civilian produ . 
with little loss of time. = 
During the War, the hardest hit by aye 
manpower shortage in skilled help w q ' 
smaller, independent plating shops 
had prewar shop crews of LO men 
including the owner. Most of suct Dofinit 


engaged in some sort of war work 
redit 





INDUSTRIAL 


solvents, water 


Try the filter 


J & J ENGINEERING COMPANY... 


SALT FOG TESTING EQUIPMENT to latest Gov't. 5 
RUBBER LINED Tanks, valves and fittings. 


with 


J & J ENGINEERING COMPANYS... 


1819 N. New England Ave. 





Builders of 5. 


FILTERS for Electroplating solut nnn 


alcohol. 





the scientifically designed was ib 


method of cleaning. 





Chicago 35, !Iq 








FOR WAR PRODUCTION—FOR POST-WAR PLAI 











WICKEL, CHROMIUM, BRASS e a 
le ctro-Bont a TO ZINE, 


s HEE 


On COPPER 








STEEL, BRASS, COPPER, 
ALOMINGM OB TIM PLATE 





8 Second ‘ 


AMERICAN NICKELOID COMPANY - c.g 








Felt Wheels. 





SOMMERS BROS. MFG. CO 
MFRS. OF “BEACON” 

Plating and Polishing Supplies and Equipment—Compiete Se 

and Full Automatic Installations—Gold, Silver and Chrome Roug 

Stainless Steel and Satin Finish Compounds—Buffs, Polishing ° 


SAMPLES FURNISHED ON REQUEST 
3439 NO. BROADWAY 


ST. LOUIS 7, MO 
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iewing With Alarm Dept: 


y» have been noting, with a certain amount of apprehension, the 
tendency in the technical literature of adopting the British 
ice of calling plating solutions plating baths. First thing you 


w they will be calling a plating room a bath room! 


ma British paper on anodes: “Jn the case of nickel anodes it 
reresting to note, that of the two types of depolarised anodes at 
nt in use, one makes use of the addition of nickel to the extent 
e 0.5%.” Who said the nickel situation was bad in the U.S. A.” 
e seen some pretty terrible anodes in our time but we are quite 
nickel! 


letter about misspelling the 


s Ang that even the worst of them contained more than 0.5% 
produ writes us a nasty 


add that our friends across the pond 


petore anyone 


ion “depolarized.” may we 
bout Mapell it with an “‘s. 


He looks 


ile it lie dePaul (Breeze Corp.) probably isn’t feeling well. 
they the picture on his identification badge. 


* (Gf odit Where Credit Is Due: 


Ho? r desk has been flooded during the last few weeks with press 
ses, each of them bursting with the news that the such-and-such 
pany made important contributions to the development of the 

It DYMomic bomb. These have all been filed alphabetically (in the waste- 

) wer r basket) but we will publish an admission by any manufacturer 

ps i his firm had nothing to do with this development. 

nh of 

ick 


Iefinition of the Month: 









(redit goes to George K. Scribner (Boonton Molding Co.) who 


“It has reached the point where practically any synthetic 
mnie material, which is not to be taken internally, is called a 


” 


asthe 


ame of the Month: 


S. Patent No. 2,377,251 was granted to Camille Clare Sprankling 
le (lair of England, who takes the crown from’ Minton H. Twinch, 


title holder. 


lormer 


the Careful Reader: 


George Hogaboom’s article on the “Wearing Qualities of Gold 
kposits” published in our August issue, the figure 43 milligrams of 
was | abraded per 1,000 cycles was listed for a thickness of 0.00001. 


those who check figures carefully we wish to add the comment 


the hgure was calculated. 


ow Much Do You Know? 


Prepared by George Black) 


Designate the follow’ng as true or false: 


|. Enamel coatings shall consist of a vitreous or semi-vitreous 


material applied in one or more coatings. 

2. Coating thickness on smoothly coated areas may not be more 
than 0.006” thick, with 0.005” preferred. 

3. There is no maximum thickness requirement for coatings at 
beads. 

+. Enamel coatings are required to completely cover the metal 

on the interior as well as the exterior. 

lhe specification requires that enamel coatings be free from 





cracks, chips and heavy beads. 
. Oxidation tested by measuring 
weight after heating at 1200° F. for 48 hours. 
No sandblasting is permitted on surfaces to be treated. 





resistance is the gain in 






Enamel coatings may be stripped in molten alkali. 
Thermal shock 
weight after heating and quenching. 





resistance is tested by measuring loss in 






lhe enamel coating provides good electrical insulation. 








See answer key on page 401. 
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GRANIUM, 
CYANIDE 


A PRECIOUS METAL COMPLEX 
SALT FOR THE PLATING TRADE 


Renders Electro-Silver Plate Harder. Longer 
Lasting, 





Tarnish Resistant. 


Easy to use. No Extra Work. Moderately 
Priced. 
Silver Platine in 


The Greatest Advance in 


Years. 


Write us for Full Information. 


GRANIUM PRODUCTS 
2616 DOWNEY ROAD 
LOS ANGELES 11, CALIFORNIA 


“Granium” Phone 
is our Angelus 
Trade name. 1-5308 


Chemical Engineers since 1905 

















with FERRO PICKLE PILLS 


Check pickling, neutralizing and metal cleaning 
solutions frequently! Keep them at top strength 

and without wasting time or materials—with 
Ferro Pickle Pills. 

With Ferro Pickle Pills, any workman can 
quickly determine the percentage of acid in his 
pickling tanks, the percentage of iron, exactly 
when to dump. He can also tell the strength of 
alkali in neutralizing baths... or the strength 
of a metal cleaning solution. Pills for still other 
tests are available, to order. 


Write today, for full information. 


FERRO ENAMEL CORP. 
Pickling Division 


4150 EAST 56 STREET + CLEVELAND 5, OHIO 
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Sy nthetic rubber-lined INCOF 


steel drums for plating 
with any tyPe acid solu- , 
tion—55 gal. capacity — MI 
$76.00 — F.0.B. Detroit. 


PLATING RACKS 


available in various 
designs and construction 
according to require 


ments. 
PLATING TANKS 


All descriptions with va- 
rious types of linings for 
all plating and finishing 


operations: 
for Metal Cleaning, 


lating Equipment 
facturers 


wy 


m “ORPORATED 
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